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Instructions for Using Auto Titrator System for Sulfides and Mercaptans

1. If you walk up to the screen and it is blank, just hit one of the side arrows.
Hit the S-RSH Method by just touching it.

3. Enter sample ID by just touching anywhere on the ID portion of the screen. Add letters or
numbers as needed. To change from one to another just touch the upper right side box that will
have either a number or letter in it.

4. Hit OK once you have entered your ID.

5. Hit the sample weight portion of the screen to enter your sample weight.

6. Get a beaker and tare it by sliding open the balance door on the right side and placing your
beaker on the scale. Hit the “0” on the front of the scale to zero your beaker weight.

7. Add approximately 0.1 grams (or around 4 to 5 drops) of sample. Close the scale door. You will
see a “0” on the right of the weight screen disappear when the weight is stable.

8. Hit OK.

9. Remove beaker from scale and add approximately 50 mL of ammoniacal caustic, which is
sufficient to cover the electrodes.

10. Place beaker with sample on titrator by turning biue ring clockwise to remove storage solution
(water with a drop of sulfuric acid), placing beaker up onto titrator, and then retightening
beaker by turning blue ring counter clockwise.

11. Hit “Start” on the screen.

12. Computer will ask if sample is ready, just hit the ok.

13. Sample is now running.

14. When complete, remove beaker, rinse electrodes with water and replace with beaker containing
water with a drop of sulfuric in it for storage.

Pointers for running the sulfide and mercaptan sulfurs on the auto titrator.
For sulfide and mercaptan sulfur, weigh approximately 0.1 grams.

Sulfide breaks will be in the region of -800 up to around -500 mv. If the titration starts in the -300 region
or lower, you have no sulfides present.

The silver sulfide that is formed during the titration is always very dark looking and will cause the
solution to appear almost black. Mercaptan sulfur reacting with the silver nitrate will be any color other
that the dark brown to black. Its break point will always come after any sulfides have titrated.

The results will show a R1 and R3. The R3 is the value to use if there are no sulfides present, and is
always twice the value of the R1 value. If there are sulfides present, then ignore the R3 value. Any
multiple mercaptan breaks will be totaled at the end of the report.
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Safety

Bulletin

U.S. Chemical Safety and Hazard Investigation Board

SopruM HYprosuULFIDE: PREVENTING HARM

acid or is exposed to high heat.

systems

Defining the
Problem

NaHS releases highly toxic S if
mixed with an acid or if exposed to
excessive heat. Because itis
corrosive, itis also potentially
harmful to the skin and eyes.!

NaHS incidents typically involve
the following three elements:

e Aninadvertentspill, leak, or
mixing, whereby NaHS reacts

1 Although this bulletin addresses the
hazards associated with NaHS solutions,
its precautions also apply to other
sulfide-containing substances (e.g.,
sodium sulfide), which are often used
interchangeably with NaHS, and which
also generate H,S when mixed with acids,

Introduction

ince 1971, reported incidents involving liquid solutions of sodium

hydrosulfide (NaFHS) have resulted in 32 deaths and 176 injuries, most
notably in the leather tanning and pulp and paper industries. Themost
serious safety concern associated with NaHS is its capacity to produce -
large amounts of deadly hydrogen sulfide gas (H,S) whenitreacts withan

Despite its pungentrotten egg odor, 1S can deaden the nerves that detect
odors, thereby preventing those exposed from being able to smell life-
threatening airborne concentrations. This condition is referred to as
“olfactory fatigue” and must be considered when designing NaHS safety

This Safety Bulletin is published to increase awareness of the hazards
associated with NaHS and to outline safety practices to minimize the
potential for harm to workers and the public. :

with an acidic solution to
produce H.S.

e Absent or inadequate
engineering controls, such as
ventilation or H,S detection
devices, coupled with
inadequate PPE.

& Imappropriate emergency
response actions by workers and

emergency responders (Figure 1).

This bulletin reviews selected
NaHS incidents that caused death
and injury, for example:

o Delivery driversinadvertently
transferring NaHS into acid
storage tanks. (See Whitehall
Leather, Horween Leather, and
Prime Tanning case studies on
pages 13-15.)

g

e CLLITN

e‘!&o AL Sy

No. 2003-03-B
Reprinted
November 2004
Sodium Hydrosulfide
~ Common synonyms:
NaHS (NaSH)
Sodium bisuifide
Sodium sulfhydrate
Sodium hydrogen sulfide
Sodium mercaptan

CAS No.: 16721-80-5

UN No. (solution): 2922
* - (Figure 2)

DOT Hazard Class: 8 (Figure 2)

EPA Hazardous Waste No.:
D003
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e NaHS being allowed to mix with
acids in plant sewer systems.
(See Georgia-Pacificand
Westvaco case studies on pages
13-14.)

¢ Mixing of NaHS and an acid
inside a common spill
containment. (See Powell
Duffryn case study on page 13.)

CSB Safety Bulletins offer advisory
information on good practices for
managing chemical process hazards.
Case studies provide supporting
information. CSB Investigation
Reports comprehensively review all
the causes of an incident.

U.S. Chemical Safety and Hazard
Investigation Board

Office of Investigations

2175 K Street NW, Suite 400

Washington, DC 20037-1848

202-261-7600

hup:/fwww.csb.gov

CSBidentified the following two
common management faitures
during its review of catastrophic
NaHS-related incidents:?

® Fajlure to identify and mitigate
hazards during process system
design and engineering.

o Failure to manage hazards that
were not controlled through
good design and engineering,.

Physical
Characteristics
and Uses of NaHS

Typical NaHS solutions are pro-
duced commercially by combining
H,S with caustic soda (NaOH), as
shown in the following reaction:

HS + NaOH 9 NaHS + HO

The resulting finished solution has
a pH of approximately 11.5.
Depending on its solution strength
{22 to 60 percent NaHS), itis
heated to 71 to 82 °C to prevent
crystallization. NaHS is sold
commercially in both solution and
flake forms, with solutions
accounting for about 80 percent of
total U.S. production.®

2 CSB compiled the incident data and
safety practices described throughout
this Safety Bulletin during a compre-
hensive review of NalS incidents and
industry handling practices.

3 Total U.S. production for all forms of
NaHS was approximately 269,000 tons
in 2003.

Table 1 summarizes the general
physical properties of NaHS
solutions.

Table |
Physical Properties of NaHS

Molecular weight: 56.1
Specific gravity:
1.152 (a)-1.376 (b)
pH of solution:
strongly alkaline (1 1-12)
Solution freezing point:
-15°C (2) -40°C {b)
Odor: rotten egg
H,S flammable limits
(% H,S in air):
Lower: 4
Upper: 44

(a) 229 solution.
(b) 60% solution.

NaHS is used in a variety of

industries (Figure 3):

e In the pulp and paper industry,
toremove lignin from wood
chips.

e Inmining, as a flotation agent to
separate impurities.

¢ In manufacturing, as a raw
material or purifying agent.

e Intheleather-tanning industry,
toremove hair from hides.
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Leather

tanning Miscellaneous Pulp & paper
10% 5% 2%
Chemical & dye
manufacturing
13%
Copper flotation

30%

O S

The Innovation Group

ACGIH: American Conference of Governmental
Industrial Hygienists

AIChE: American Institute of Chemical Engineers

AIHA: American Industrial Hygiene Association

ANSIE: American National Standards Institute

ASSE: American Society of Safety Engineers

ATSDR: Agency for Toxic Substances and Disease
Registry, DHHS

°C: Degrees Celsius

CAS: Chemical Abstracts Service

CCPS: Center for Chemical Process Safety, AIChE

CDC: Centers for Disease Control and Prevention,
DHHS

CFR: Code of Federat Regulations

CO,;: Carbon dioxide

CSB: U.S. Chemical Safety and Hazard Investigation
Board

DHHS: U.S. Department of Health and Human
Services

DOE: U.S. Department of Energy

DOT: U.S. Department of Transportation

EPA: U.S. Environmental Protection Agency

ERPG: Emergency Response Planning Guidelines, AlHA

H: Hydrogen

H,0: Water

H,S: Hydrogen sulfide

HazCom: Hazard communication, OSHA

IDLH: Immediately dangerous to life or health

MIT: Massachusetts institute of Technology

MSDS: Material safety data sheet

Na: Sodium

NaHS: Sedium hydrosulfide

NaOH: Sodium hydroxide

NAS: National Academy of Sciences

NFPA: National Fire Protection Association

NIOSH: National Institute for Occupational Safety and
Health, DHHS

NLM: National Library of Medicine, Nationa! Institutes
of Health (NIH), DHHS

NRC: National Response Center, USCG

NTSB: National Transportation Safety Board

OSHA: Occupational Safety and Health Administration,
U.S. Department of Labor

PEL: Permissible exposure fimit, OSHA

pH: Potential of hydrogen

PPE: Personal protective equipment

ppm: Parts per million

PSM: Process safety management, OSHA

PTFE: Polytetrafluorethylene

REL: Recommended exposure limit, NIOSH

SCBA: Self-contained breathing apparatus

S$O,: Sulfur dioxide

STEL: Short-term exposure limit

TWA: Time-weighted average

UN: United Nations

USCG: U.S. Coast Guard

WEEL: Workplace emergency exposure limit, AIHA
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Health Hazard
Summary

Because NaHS is corrosive, it
presents a hazard to unprotected
skinand eyes. However, its most
serious hazard is its propensity to
produce toxic H,S gas when mixed
with an acid or exposed to highheat
sources such as a fire. The acid
reaction chemistry is shown as:

NaHS + Acid(H*) 3 Na*+ H,S

Eye Contact

Corrosivity hazard

Because of the high pH of NaHS
solutions (approximately 11.5),
contact may severely irritate and
burn the conjunctiva and cornea,*

~ and may result in permanent tissue

damage.

Hazard from generated H,§

Exposure to low concentrations of
H,S over several hours or days may

* The conjunctiva and cornea are the thin,

4

result in “gas eyes” or “sore eyes,”
with symptoms of scratchiness,
irritation, tearing, and burning.
Symptoms are likely to disappear
when the exposure ends. Pro-
Ionged exposure to concentrations
of H,S above 50 ppm may cause
permanent damage or intense
tearing, blurring of vision, and
pain when looking at bright light.

Skin Contact

Skin contact with NaHS may
produce pain, irritation, redness
(erythema), or burns. Because the

Inhalation

The gases released by NaHS are
corrosive and may contain high

transparent tissues that cover the outer

R of the eve. symptoms of exposure severity may
surfaces of ey

levels of H,S. Inhalation of HLSis Table 2

irritating to the nose and throat. Inhalation of H,S

Aigha noaiatons Lcn | Coneatracion

i Health Effects

buildup of fluid in the hungs pm)  He @

(pulmonary edema), severe 0.05  Rotten egg odor detectable by most humans.

shortness of breath, and death. 0.13-30 Obvio d uno! todo

Table 2 outlines the health effects of i viousand unpleasant ocor:

inhaling H,S. 50-150 - Olfactory fatigue (temporary loss of smell) and marked
dryness and irritation of nose and throat. Prolonged
exposure may cause runny nose, cough, hoarseness,

H.S exposures may headache, nausez, shortness of breath, and severe lung

2 I fati damage (pulmonary edema).

Cause olfactory iatigue 200-250  Worsening and more rapid onset of the above health

Continuous expostire to low effects; possible death in4 to 8 hours.

concentrations (5 to 10 ppm) 300-500 - Excitement, severe headache and dizziness, staggering,

unconsciousness, and respiratory failure likely in
5 minutes to | hour; possible death in 30 minutes to
4 hours.

500+  Rapid onsetof severe toxicity, respiratory paralysis, and
death. If not fatal, may cause long-term effects such as
memory loss, paralysis of facial muscles, or nerve tissue
damage.

of H,S or brief exposure to
higher concentrations (above
50 ppm) deadens the odor-
detecting nerves in the nose and
lessens the ability to smell
dangerous concentrations. The

higher the concentration of 800-1,000 May be immediately fatal after one or more breaths,
H.S, the faster the onset of , resulting in an instant unconsciousness or “knock-down”
olfactory fatigue. , effect.

(a) Data from NIOSH, NLM, and ATSDR.
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be delayed, affected skin should be
treated immediately. (See the first
aid guidance on page 12.)

Ingestion

Ingesting a small amount of NaHS
in a single dose will likely produce
only minor throat irritation or
burning of the esophagus.
Ingesting a larger quantity,
however —or small quantities over
an extended period —may seriously
damage the gastrointestinal tract.
In addition, NaHS that mixes with
stomach acids produces H,S and
may cause the health effects asso-
ciated with inhalation (Table 2).

Incident Data

From reported data for the United
States from 1971 through 2004, CSB
identified 45 NaHS-related
incidents in six industry sectors
(Figure 4).> Collectively, these
incidents resulted in:

e 32 fatalities.
& 176 injuries.
o 351 medical evaluations.

e Atleast 10 plant or community
evacuations.

5 The earliest recorded NaHS incident
identified during the CSB review
occurred in 1971. Regulatory reporting
requirements and industry usage
practices have changed significantly
since that time, which may account for
incident rate fluctuations among the
various industry sectors. For example,
nearly all of the leather-tanning
incidents occurred between 1971 and
1990, and no transportation incidents
were reported prior to 1990. The
incidents CSB reviewed include
pulping-liquor incidents in which NaFiS
was used as the sulfide source.

Leather tanning
5

Manufacturing
6

Refining Unlkn
i Pulp & paper

Transportation

*An “incident” is a NaHS-refated event involving a
fatality, injury, medical evaluation, or evacuation.

Thirty-six of the incidents resulted
from H.S releases, and the remain-
der from skin or eye exposure to
NaHS solutions.

The following causal categories

were identified during this review:

e Improper mixing or transfer: 15
(33 percent).

e Spills: 12 (27 percent).
e Mechanical failure: 7
(16 percent).

e Improper maintenance or repair:
6 (13 percent).

Five of the 45 incidents (11 percent)
were attributed to unknown
causes.

Incident data were obtained from
OSHA, EPA, and ATSDR
databases, as well as industry
questionnaires, interviews, and
media sources. Only those
incidents that were reported and
accessible are represented.

Although the incidents reviewed
are not all-inclusive, their number
and severity clearly indicate that
NaHS presents a serious hazard in
the workplace.

Prevent Harm

Good safety management includes
identifying and evaluating hazards
during initial process planning
and design, and continues
throughout the life cycle of the
operation—both for new processes
and for modifications. This
approach allows managers and
employees to understand and
address hazards prior to startup.

Hazard control measures such as
work practice controls and PPE are
secondary layers of protection.
They should be considered only
after attempting to eliminate
hazards through design and
engineering, or when substituting
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6
for aless hazardous material or Investigation Report, Improving storage areas and offloading
process is impractical. Reactive Hazard Management [2002; terminals).
A multidisciplinary team applying http:// csb.gov) o Design storage tank vents to
established process safety . . . minimize the potential for
management principles should 3eSIgl:lto Eliminate worker exposure.
i : azaras
identify and evaluate haz ards: o Design transfer connections and
These principles are outlined in the Process systems must be designed procedures to preventinadver-
OSHA Process Safely Management to prevent NaHS from inadver- tentmixing. Limitaccess to
of Highly Hazardous Chemicals tently mixing with acidic solutions. these connections to trained and
(PSM) St_anda.rd andin CCPS The potential for human error authorized personnel through
plfbhcaho‘ns listed at the end of during handling should be reliable and effective controls,
this bulletin. identified and eliminated to the which should include
The PSM Standard regulates maximum extent practicable. procedures and physical barriers
processes containing threshold Interviews and literature reviews (?'g" Iockin.g devi'ces or unique
quantities of highly hazardous with NaHS manufacturers, trade fitting configurations)
chemicals, explosives, and associations, and industry o Construct process system
flammable liquids in amounts representatives highlighted the components from materials
exceeding 10,000 pounds.® NaHS following design practices: capable of withstanding the
isnota PSM-covered chemical corrosivity and temperatures
because-—despiteits reactive * Alway.s freat sewers as associated with NaHS solutions.
potential to produce large amounts extensions of the process. Do NaHS manufacturers
i ; i NOT add wastes without :
of H,;S when mixed with acids or ¢ out recommend the following
when exposed to heat—it doesnot analyzing for compatibility with materials:®
meet the OSHA listing criteria. other sewer contents. . .
. + Storage tanks and steam
CSBhasrecommended thatOSHA | @ Separateacid-and NaHS- o508 st
. . coils: 304 stainless steel.
expand PSM to include chemicals contaning waste streams, or
with reactive characteristics similar dgsl-gn the system to handle ° Pm.nps: 304L or 316L
to those exhibited by NaHS (i.e., mixing so as to prevent‘an stainless steel.
relatively stable chemicals that uncontrolled or otherwise ¢ Packing: PTFE-impregnated
react dangerously with other hazardous release of F1,5. carbon fiber.
7 s
substanca). (See the CSB Hazard ® fonlsglggt asre‘lrd)ara;e C:)ntany_men{s . Piping: 304L stainless steel,
orNa dam storage insulated and heat-traced in
con?amers and process locations where freezing may
equipment occur.
S o If waste NaHS and acids are .
¢ See 29 CFR 1910.119 at mixed in a sewer, install waste- ¢ Gaskets: Spiral-wound 316L
hitp:/ / www.osha.gov/SLTC/ . . stainless steel or a PTFE ring.
processsafetymanagement/. Highly stream/ sewer monitors with
hazardous chemicals are listed in alarms to warn employees of + Plugvalves: Lubricated or
Appendix A. :
7 Based on their reactive characteristics, SY_Stem up. s?(s orunfavorable made with a PTFE sleeve and
the chemicals included in Appendix A acid conditions. seal.
were selected from the 1975 version of . _—
NFPA 49, Hazardous Chemical Data. o Install ventilation systems and 8 This information illustrates the types of
OSHA selected only those chemicals with H,S detectors and alarms at materials manufacturers recommend for
instability ratings of “3” or “4” (on a locations where | dous use in NaHS process systems. It is not

scale of 0 to 4). These ratings focus
purely on the chemicals themselves and
do not consider the consequences of
mixing with other chemicals.

concentrations may occur {(e.g.,

intended as a substitute for recognized
and generally accepted good engineering
practices for the specific facility design,
construction, or maintenance.
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7
st hazard: separate how to protect themselves from a:fcomplished during a facility
. adverse health effects due to safety orientation.

NaHS$ and acids chemical exposure. The general

) requirements of this standard are Provide personal protective
Allowing spilled NaHS to - . .
inadvertenFt,ly mix with an acid outlined athttp://www.osha.gov. equipment
(pH < 7) poses a significant risk The Ha.zCom requirements Facilities should rely on PPE only
of harm. Similarly, if a sewer pertaining to NaHS MSDSs and after conducting a hazard
system is not designed to control HL5 training are outlined below: assessment, as required by the
H,S, allowing NaHS to run off to e MSDSs: Employers are required OSHA Personal Protective
a sewer containing acids also to obtain an MSDS for each Equipment, General Requirements
poses a significant risk. Large hazardous chemical (present or Standard (29 CFR 1910.132)."

amounts of toxic (and flammable)
H,S may evolve very rapidly!

Manage Hazards

Eliminating hazards through
process design and engineering is
the optimal hazard management
system. However, additional
systems are required when design
and engineering do not eliminate
these hazards. CSBidentified the
following management systems as
particularly applicable to NaHS

users.?

Communicate hazards to
employees

The OSHA HazCom Standard (29
CFR 1910.1200) is based on the
simple concept that employees
have both aneed and a right to
know of the hazards associated
with chemicals to which they are
exposed. They alsoneed to know

9The safety programs outlined in this
section relate to circumstances identified
in the incidents CSB reviewed. Other
relevant safety programs—such as
management of process change, line
breaking, lockout/tagout, and process
and equipment integrity —are also
extremely important components of a
successful accident prevention program.

produced at the facility) and to
make them readily available to
workers. The information
contained in MSDSs may vary
significantly among NaHS
manufacturers.”” Operations and
safety personnel should,
therefore, attemptto acquire a
better understanding of NaHS
hazards through such resources
as this Safety Bulletin, MSDSs
and product information from
multiple NaHS manufacturers,
and databases such as the NLM
Hazardous Substance Data
Base.™

e Training: Employers are
required to train their employees
and inform contractors
(including delivery drivers,
construction workers, and
emergency responders) of site-
specific NaHS and H.S hazards,
including plant hazard labeling
systems and locations of
MSDSs.” This is often

10 See http://www.csb.gov and

http:/ /www.osha.gov for discussions of
MSDS inconsistencies and inaccuracies.
1 hitp:/ /toxnet.nhn.nih.gov/index.html.
12 See Safety Requirements for H,S Training
Criteria (ANSI Z390.1-1995, available at
http:/ / webstore.ansi.org/ansidocstore/
defaultasp) for a model H;S training
program.

Employees should participate in
the selection of PPE because of the
potential for stress and discomfort
created by restrictions to move-
ment, vision, and dexterity. Where
practical, PPE should be simple to
operate and reasonably
comfortable to wear for the
duration of the exposure.

® Chemical protective clothing:
PPE required to protect workers
from the corrosive hazards
associated with NaHS includes
eye and face protection, chemical
protective gloves, profective
clothing, and foot protection
(http:/ / www.cdc.gov/niosh).

e Respiratory protection: Before
relying on respirators, facilities
musthave determined thatitis
impractical to eliminate or
control exposures through
substitution of a less hazardous
chemical, design and
engineering controls, or work
practice or administrative
controls. If respiratory
protection is required, employers
must comply with the OSHA
Respiratory Profection Standard
(29 CFR 1910.134)."

18 hitp:/ / www.osha.gov/SLTC/
personalprotectiveequipment;.
¥ http://www.osha.gov/SLTC/
respiratoryprotection/).
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{b) Workers may be exposed above the
<eiling level up to-this concentration
for a maximum of [0 minutes.

(c) Exposure to environments exceeding
this airborme concentration is likely to
cause death or permanent adverse
health effects or to prevent escape.
Use of SCBA in-pressure-demantd or

it re mode is required
(see 29 CFR 1910.134).

(d) Exposure should not exceed the REL
for-any continuous: | 0~minute period
during the work shift.

(e) Exposure should not exceed this level
for any continuous’ | 5-minute period
during the work shift.

have become much smaller, more
rugged and reliable, simpler to
operate, and much less expen-
sive. Examples of available
devices arenoted below:

+ Personal H,S detectors with
audible, vibrating, and
visual alarms: These
detectors can be clipped into
a shirt pocket or wornona
hard hat. They arerelatively
inexpensive and reliable,
and have low-maintenance
electrochemical sensors and
long-lasting batteries.

350OSHA relies on NIOSH as the testing
and certifying body in 29 CFR 1910.134.
NIOSH requires end-of-service life
indicators for filters used to protect
against chemicals with poor warning
properties, such as H;S.

16 See Table Z-2, 29 CFR 1910.1000,
http:/ /www.osha.gov/ pls/ oshaweb/
owadisp.show_document?p_table=
STANDARDS&p_id=9991.

8
NIOSH?™ has certified certain + Stationary H,S detection
negative-pressure, air purifying and notification systems:
respirators for use where H,S These systems provide alarm
concentrations exceed the OSHA notification 24 hours a day
PELs (Table 3)."¢ For situations and can be used to auto-
where concentrations are matically notify emergency
unknown or exceed equipment responders. Freestanding
Table 3 protection limits, NIOSH solar-and battery-powered
H,S Exposure Limits (ppm) prescribes supplied-air systems are also available
respirators. These requirements that can be equipped with
OSHA (PEL) are outlined in the NIOSH Pocket radio transmitters to send
Ceiling (2) 20 Guide to Chemical Hazards (2003; real-time monitoring results
10-minute peak (b) 50 hitp:/ / www.cdc.gov/niosh/ to a remote alarm or warning
NIOSH npg/npg.html). device.
IDLH (¢ 100 Adc itoring for FLS: In
REL. 10 . monito :
(10-minute ceiling) (d) environments that are normally Enter confined spaces safely
ACGIH safe, but which pose the risk of Because H,S is heavier than air, it
15-minute STEL (e) 15 hazardous IS exposure, the tends to concentrate near or below
8-hour TWA 10 only way to ensure worker safety ground level, especially where
is to continuously monitor the there is limited air movement.
@ mﬁﬁ“ﬁgﬁmﬁ&“ air. Inrecentyears, H,Smonitors Sump pits, storage and process

tanks, valve trenches, and sewers
are particularly susceptible to high
concentrations of H,S and may
require atmospheric testing,
communications equipment, and
standby emergency rescue
personnel.

OSHA regulates confined spaces in
the Permit-Required Confined
Spaces Standard (29 CFR
1910.146).” Further information
on this standard is provided in the
references section of this bulletin.

¥ http:/ /www.osha.gov/SLTC/
confinedspaces/.

T T
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9

Handle and store NaHS safely e Warning against exposure of risk of exposure, adequacy of

. . NaHS to excessive heat or available shelters, evacuation

The hazar ds assoclated with NaHS storage near open flames or other time requirements, and other

require employers to establish ignition sources that might factors such as the charac-

1""11‘5'lﬁt3"3Pe‘i'f"lC safe handling and generate or ignite flanamable F.S. teristics of the chemical released
storage practices and procedures . ) and weather conditions. This
for both employees and contractors. ® Ensuring thatstorage containers issue has been studied

These practices and procedures and process equipment materials thoroughly b chers at th

i . are compatible with the y Dy researchers atine

include: Mg, CENAES, Man Oak Ridge National Laboratory,

* Controlling access and facturers of NaHS warn against as documented in Planning
supervising product delivery using copper, zinc, or aluminum. Profective Action De.cwzon-Makmg:
and transfer. Evacuate or Shelter-in-Place?

. e Implementingan emergency DOE, 2002;

¢ Instalhr}g local exhaust notification system to inform 1(1Utti; / /www.osti.gov/bridge/).
ventilation on process or storage emergency responders and o
equipment where personnel potentially impacted offsite A decision to evacuate should be
exposure is likely and ensuring residents of threatening based on the reasonable
that such systems are operating incidents. assurance that movement is in
properly before starting a the best interest of those being

evacuated:
process. Emergency o ,

& Installing fixed HS monitors + Evacuation: Downwind ofa
with alarms in NaHS storage Respo nse release—before starting to
and offloading areas where move upwind —unprotected
concentrations could exceed safe Emergency responders must personnel should move
levels. immediately take precautions in directly crosswind to one-

the case of a fire or spill involving half of the downwind

e Providing PPE and emergency
eyewash and shower facilities
where there is arisk of exposure
to NaHS.

o Ensuring that NaHS-containing
wastes are not flushed to acid-
containing sewers without
controls to prevent a release of

HS.

o Storing NaHS separately from
lIow pH (acidic) materials to
avoid inadvertent mixing.

o Clearly labeling NaHS con-
tainers, process piping, and
critical process piping valves
that may contain NaHS with
essential hazard information.

NaHS. If there is evidence of an
H_ Srelease— either the presence of
its characteristic rotten egg odor or
affirmative H,Smonitoring
results—emergency responders
should:

e Restrict access to the spill/
release site: Allow only
emergency personnel equipped
with proper PPE to enter the area
(i.e., NIOSH-approved, full face-
piece SCBA in pressure demand
mode, and protective outer
garments).

® Decide whether to evacuate or
shelter-in-place: This decision
ismade under urgent conditions.
Factors that must be considered
include population distribution,

distance from the spill. The
crosswind distance varies in
relation to the size of the spill
and downwind distance.
See Figure 5 and Table 4 for
the initial isolation and
protective action distances
recommended by the DOT
Emergency Response
Guidebook (2004;

http:/ /hazmat.dot.gov/
gydebookhtm).
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g
Initial isolation e T "
zone D:"" weind
istance
Downwind distance from spill
X
I17)
Dovnwind
Spill/release dismance
Ty
+ Shelter-in-place: Thisisa information regarding
precaution tokeep people shelter-in-place is available
safe while remaining athttp:/ /www.cdc.gov/
indoors. Itcalls for taking and
refuge in a preferably small, http:/ /www.redcross.org/.

interior room with no or few
windows; closing windows
and doors; turning off
heating and air-conditioning
systems; and listening to
local TV /radio for emer-
gency response directions.

Offsite residents or plant
personnel whomay be
required to shelter-in-place
mustbe provided with
instructions and training,
and must have necessary
supplies on hand (e.g., food,
water, tape, vinyl sheeting)
prior to anincident. Detailed

o Conduct continuous downwind
monitoring: Determineif H,S
concentrations exceed the AIHA
ERPGs® (ERPG-3 or -2 values
from Table 5) or the OSHA PEL;
and continue to evacuate or
shelter-in-place as required.

Firefighting

Contact between NaHS and an
acitd — or exposure to excessive
heat—liberates H,S, which

presents an inhalation and fire

*® NAS has developed acute exposure
guideline levels that may be more
protective than ATHA ERPGs. Interim
exposure levels for H,S are available at
http:/ /www.epa.gov/oppt/aegl/.

m

Table 4
H,S Initial Isolation
and Protective Action
Distances
Small Spill (a)
1. Isolate spill area 100 feet in all
- directions
2. Protect persons downwind
Day (b)~0.1 mile (528 feet)
Night— 0.2 mile (1,056 feet)
Large Spili(c)
I. Isolate spill area 700 feet in all
directions
2. Protect persons downwind

Day (b)~ 1.3 miles
(6,864 feet)

 Night— 3.9 miles (20,592 feet)

(a) From a small package (55 gallons. or
smaller) or from:a small leak from a

large package.
(b) Sunrise to sunset.

() From a large package or from many
small packages.

Source: - USDOT, 2004.
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hazard. In addition, burning H,S « Cool containers with
produces sulfur dioxide (SO,), flooding amounts of water
which is a severe respiratory untl well after the fire is
irritant that can be life threatening. extinguished.

If a fire involves NaHS, the DOT

« Withdraw immediately in

Emergency Response Guidebook c . s
. 1 ase of a rising sound from
Table 5 (2000) recommends the following;: venting safety devices or
H,S Emergency Response e Small fires: discoloration of the tank.
Planning Guidelines + Usedry chemicals, CO,, or + ALWAYSstay away from
water spray.” burning tanks.
o0 Minute Large fires
Concentrati . e fires: .
on 8 Spill Response
(ppm) + Usedry chemicals, CO,, .
ERPG-3 (3) 100 alcohol-resistant foam, or In the event of a NaHS spill:
ERPG.2 (b 30 water spray. ® Do NOT allow NaHS fo come in
® + Move containers of NaHS contact with acids.
ERPG-1(9 o from fire area if possible to o Contain the spill. Do NOT flush
do so without risk. to a sewer unless the sewer is
@ EOR;E% s t:e b:;x";lhn: dfiirtb;"g:l ol + Contain contaminated fire designed and engineered to con-
that n:(a;ﬁfyo all indivi:iu:!s cov:ilg‘ be control water for later trol the H,S that may be released.
mendn;ﬁ g;velo:;:rg me_out disposal. e Remove sources of ignition so

threatening health effects. e Fires involving a tank, railcar, or that any FLS released will not
{b) ERPG-2 is the maximum airborme X ignite

concentration below which it is believed tank truck: )

that nearly all individuals could be . . . . Ty

ed for up to | hour without « Fight the fire from the ® Provide maximum ventilation.

experiencing or developing irreversible maximum distance possible . .

or other serious health effects or P 4 o Recover spilled material on

symptoms that could impair their ability or use unmanned hose adsorbents, such as sand or

to take protective action. holders or monitor nozzles. vermiculite, and place in covered
(c) ERPG-! is the maximum airborne s .

concentration below which it is believed o Do NOT allow water to enter fhozﬁmna?‘s for reclamation or

that nearly all individuals could be tain aHSs i posal.

exposed for up to | hour without containers of NaFS.

experiencing other than mild transient o For spills that exceed the 5,000-

adverse health effects or perceiving a . zn

clearly defined objectionable odor pound reporting threshold,

Source: AlHA, 2004.

19 See Guide 154 for NaHS solutions.
® Some manufacturers and fire safety
professionals caution against using
extinguishers containing CO,and dry .

chemical extinguishing media because 2 NaHS is listed in Table 302.4 of the
they form acids when mixed with water Superfund, Emergency Planning and
and may exacerbate the generation of H,S Community Right-to-Know Act (40 CFR
when used on fires involving NaHS. 302) as a hazardous substance with a
They recommend using water in flooding reportable quantity of 5,000 pounds,
quantities to fight the actual fire, and based on 100 percent purity (approxi-
water spray or foam to control vapors. mately 1,077 gallons of 43 percent

If CO, or dry chemical extinguishers are solution). See hitp:/ /www.cpa.gov/
used, responders must wear proper swercepp/factsheets/ epcra.pdf for more
respiratory protection (L.e.,, SCBA). information.
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notify NRC at 1-800-424-8802 or
hitp:/ /www.nrcuscg.mil.?

Emergency Responders

Emergency responders must wear
NIOSH-approved, full face-piece
SCBA in pressure-demand or
positive-pressure mode and
chemical-resistant outer garments
when thereis a threat of airborne
concentrations of FS exceeding
the PEL. To avoid endangering
emergency responders, NaHS- or
H,S-contaminated outerwear
should be discarded and victims
decontaminated prior to placing
them in a confined space, such as a
medical transport vehicle.

Emergency rescue

If H,S is present, do NOT
attempt to rescue a fallen worker
without proper PPE.

First Aid

Each year alarge number of
fatalities result from failed rescue
attempts by those who rushinto
dangerous environments to help
fallen workers. Firstrespondersand
emergency medical personnel must
protect themselves before rendering aid
toothers.

2 This is a regulatory threshold reporting
quantity established by EPA with an
emphasis on identifying adverse environ-
mental impact. Spills and releases of
much smaller quantities of NaHS can
lead to catastrophic consequences. For
example, the spillage of about 100
gallons of NaHS led to the Georgia-
Pacific incident, reviewed on page 13.

Emergency responders responsible
for facilities that handle NaHS
should familiarize themselves with
the ATSDR Medical Management
Guidelines for H,5 (2003;

http:/ /www.atsdr.cdc.gov/
MHMI/mmg114.htmi). Do NOT
enter an unknown or potentially
hazardous environment without
ensuring that it is safe by sampling
the air and/ or wearing proper
PPE2

inhalation of H,S

Move the victim into fresh air and
administer oxygen as necessary.”
Victims of overexposure to H,S (or
NaFHS vapors that may contain
H,S) should immediately receive
emergency medical attention.

Eye Contact

In the event of eye contact with
either NaHS or high concen-
trations of 1S, immediately
irrigate the eyes with copious
amounts of water for at least 20
minutes, or until the arrival of
emergency medical personnel. An
ophthalmologic examination
should be conducted as soon as
possible because the extent of some
injuries related to corrosive eye
exposure may not be apparent for
48 to 72 hours.

2 Eight contractor employees were
injured during the Georgia-Pacific
incident when they remained in the zone
of danger to assist with the rescue of
fallen workers.

2 In some states, administering oxygen
requires emergency medical certification.

Chemical shower and eyewash
facilities mustmeet the require-
ments outlined in the OSHA
Medical Services and First Aid
Standard (29 CFR 1910.151(c)).?
Applying elements of the
Emergency Eyewash and Shower
Equipment Standard, ANSI Z2358.1-
2004, fulfills OSHA requirements
and provides adequate protection
to workers.”

Skin Contact

Immediately remove contaminated
clothes and irrigate exposed skin
with copious amounts of water for
atleast 15 minutes, regardless of
symptoms. A physician may need
to examine the exposed area if
irritation or pain persists or
worsens.

Ingestion

Do NOT induce vomiting or
attempt to neutralize ingested
NaHS. Immediately request
emergency medical assistance by
calling 911 and the national Poison
Control Center emergency hotline
at 1-800-222-1222.

= htip:/ /www.osha.gov/pls/oshaweb/
owadisp.show_document?p_
table=STANDARDS&p_id=9806.

2% ANSI Z358.1-2004 is available for
purchase at http://webstore.ansi.org/
ansidocstore/ default.asp.

W
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Selected Case
Studies

Georgia-Pacific, Naheola pulp
and paper mill, Pennington,
Alabama (2 killed, 8 injured)

On January 16, 2002, ftwo workers
werekilled and eight injured while
performing maintenance near a
NaHS transfer terminal. NaHS
had recently been pumped from 15
tanker trucks into storage tanks.
Because of a leaking pump, NaHS
accumulated in a spill containment
pit that was connected to the plant
acid sewer.

When the containment pit was
drained, a relatively small quantity
of NaHS¥ reacted with acid in the
sewer to produce FL,S. The H,S
leaked through a faulty manway
cover seal into the area where the
contractors were working.

The CSB investigation concluded
that Georgia-Pacific management
was unaware that the containment
pit drained to the acid sewer.
However, neither Georgia-Pacific
nor the previous plant owners had
adequately evaluated the potential
for hazardous chemical mixing in
the sewer system and the release of
deadly amounts of H,S.
Consequently, plant personnel,
contract workers, and emergency
responders were unaware of and
unprepared for the dangers.

# CSB investigators estimated that 100
gallons of NaHS was allowed to
accumulate in the pit.

Whitehall Leather Company,
Whitehall, Michigan
(I killed, I injured)

OnJune4,
1999, the
driverofa
tanker truck
filled with
NaHS
inadvertently
pumped the
tanker contents
into a storage
tank partially
filled with
“pickle acid”
(hydrochloric
acid). The
tanker truck
had arrived at
the plant
during the
night shift.

The shift supervisor—never having
received a shipment of NaFIS and
believing it to be pickle acid —
directed the driver to unload it into
a pickle acid storage tank

(Figure 6). Theresulting reaction
released HLS, which killed the
driver and injured a plant
employee.

Powell Duffryn terminal fire,
Savannah, Georgia
{337 medical evaluations,

community evacuation)

On April 10,1995, the force from an
explosion in a solvent storage tank
fractured NaHS transfer piping.

Up to 300,000 gallons of NaHS
spilled and mixed with a simijlarly
large quantity of acidic cleaning
solution (Figure 7). The NaHS and

acid solution tanks were colocated
inside an earthen containment.

The reaction released an enormous
volume of HS, which caused 337
people to seek medical evaluations
and forced 2,000 downwind
residents to evacuate. The
evacuation lasted more than 30
days as IS continued to evolve
from NaHS-saturated soil.

This incident illustrates the failure
of management systems to identify
and evaluate the hazards asso-
ciated with colocating
incompatible materials inside a
single spill containment. The EPA
investigation report (1998} is
available at

http:/ /yosemite.epa.gov,/opa/
admpress.nsf/0/
8e314f057b62e118852565fe006fa986?
OpenDocument.

M
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Stone Savannah River pulp and
paper mill, Wentworth,
Georgia (1 killed, 4 injured)

On December 8, 1990, one worker
waskilled and four injured whena
large quantity of H,Sformed
during acid cleaning of a 20,000~
gallon pulping solution pressure
filter. H,S was routinely produced
inside the process vessel when the
cleaning solution was used to
dissolve NaHS-containing pulping
filtrate. Local exhaust ventilation
normally controlled the FLS.

However, on the day of this
incident, H,S leaked from the
system and accumulated inside the
walled containment where workers
were operating valves. According
to witnesses, the workers imme-
diately smelled H,S and tried to
escape, but were overwhelmed
before being able to climb out of the
valve pit.

igure 7. Powell Duffryn fire::|

Westvaco paper mill,
Covington, Virginia
(10 injured)

On May 4, 1988, 10 employees were
hospitalized for H,S exposure
when a 300,000-gallon storage tank
containing pulping solution
collapsed (Figure 8). The plant
sewer system routinely controlled
storm runoff, spills, and
discharged wastes.

However, when the NaHS-
containing pulping solution
entered the sewer, it reacted with

“waste acids and produced H,S—

which escaped via drains, vents,
and manways. The 10 injured
employees were working at various
locations near the vents and
manways.

Horween Leather Company,
Chicago, Hlinois
(8 killed, 43 injured)

On February 14,1978, eight
workers were killed, 43 were
injured, and 57 sought medical
evaluation after being over-
whelmed by H,S. The incident
began when a substitute delivery
driver unloaded a tanker truck of
NaHS into a storage tank
containing an acid. He was
unfamiliar with plant operations
and NaHS hazards, and was
unsupervised by plant personnel.

Alarge volume of H,Swas
immediately generated, which led
to evacuation of the entire plant
and surrounding community.
Although the tank fill line coupling

Figiire 8. WESTVACO paer mill tank failure.
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was designed to prevent inadver-
tent mixing, the driver created a
makeshift coupling when he was
unable to attach theline from the
truck.

Prime Tanning Company,
Berwick, Maine (6 killed)

On April 2, 1971, six workers died
when NaHS was inadvertently
pumped into a tank containing
acidic chrome tanning liquor,
which hasa pHof3 to4. The
NaHS delivery drivers had been
instructed where to offload their
tanker truck.

When the drivers discovered that
the truck’s fill nozzle would not fit
the tank’s coupler, they used an
adapter nozzle. There wasno
labeling on the tank to identify its
contents or to warn of the potential
hazard. Approximately 160
gallons of NalHS had been
transferred to the tank before one of
the drivers noticed that workers
inside the plant were collapsing.
NaHS had mixed with the chrome
liquor to produce H,5.
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SAPH 1909
Material Safety Data Sheet @&

mnnovene

1. Chemical product and company identification
Product name DURASYN ® 164 POLYALPHAOLEFINS
MSDS # 0000000781
Code 0000000781 (NAP)
Product use Industrial applications: Synthetic Base Material
Supplier Innovene USALLC

200 E. Randolph Drive

Chicago, IL. 60606
Emergency phone: 1(800) 424-9300

Outside the US: +1 703-527-3887 (CHEMTREC)
OTHER PRODUCT 1(888) 260-6737 Toll free - North America
INFORMATION email:MSDS@innovene.com
2. Composition/information on ingredients
Ingredient name CAS# % by weight

1-decene, homopolymer, hydrogenated

68037-01-4 >89

3. Hazards identification

Physical state
Color
Emergency overview

Routes of entry
Potential heaith effects
Eyes
Skin
Inhalation
Ingestion

Medical conditions
aggravated by over-

exposure

Liquid.
Colorless.

This product has been evaluated and does not require any hazard warning on the label under
established regulatory criteria.

Dermal contact. Eye contact. Inhalation. Ingestion.

No significant health hazards identified.

Prolonged or repeated contact can defat the skin and lead to irritation and/or dermatitis.
Inhalation of oil mist or vapors at elevated temperatures may cause respiratory irritation.
No significant health hazards identified.

None identified.

See toxicological information (section 11)

4. First aid measures

Eye contact In case of contact, immediately flush eyes with plenty of water for at least 15 minutes. Get medical
attention if irritation occurs.

Skin contact Wash exposed skin with soap and water. Get medical attention if irritation develops.

Inhalation If mhaled, remove to fresh air. Get medical attention if symptoms appear.

Ingestion Do NOT induce vomiting unless directed to do so by medical personnel. Never give anything by
mouth to an unconscious person. Get medical attention if symptoms appear.

Product DURASYN ® 164 POLYALPHAOLEFINS MSDS # 0000000781 (NAP) Page: 1/5
name
Version 1 Date of issue  04/26/2006. Format US-COMP Language ENGLISH.

Build4.2.7 ( ENGLISH )
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5. Fire-fighting measures

Flammability of the
product

Auto-ignition temperature
Flash point
Products of combustion

Unusual firefexplosion
hazards

Fire-fighting media and
instructions

Protective clothing (fire)

May be combustible at high temperature.

685 °C

224 °C (Closed cup) Pensky-Martens.

These products are carbon oxides (CO, CO:) (carbon monoxide, carbon dioxide)
This material is not explosive as defined by established regulatory criteria.

In case of fire, use water fog, foam, dry chemicals, or carbon dioxide.

Fire-fighters should wear positive pressure self-contained breathing apparatus (SCBA) and full
tumout gear.

6. Accidental release measures

Personal precautions

Environmental
precautions and clean-up
methods

Personal protection in
case of alarge spill

Immediately contact emergency personnel. Keep unnecessary personnel away. Use suitable
protective equipment (See Section: "Exposure controls/personal protection™). Follow all fire
fighting procedures (See Section: "Fire-fighting measures”).

If emergency personnel are unavailable, contain spilled material. For small spills add absorbent
(soil may be used in the absence of other suitable materials) scoop up material and place in a
sealed, liquid-proof container for disposal. For large spills dike spilled material or otherwise
contain material to ensure runoff does not reach a waterway. Place spilled material in an
appropriate container for disposal. Awoid contact of spilled material with soil and prevent runoff
entering surface waterways. See Section 13 for Waste Disposal Information.

Splash goggles. Full suit. If heated and ventilation is inadequate, use respirator which will
protect against organic vapor. Boots. Gloves.

7. Handling and storage

Handling

Storage

Avoid prolonged or repeated contact with skin. Avoid breathing vapor or mist. Wash thoroughly
after handling.
Keep container tighly closed. Keep container in a cool, well-ventilated area. Empty containers

may contain harmful, lammable/combustible or explosive residue or vapors. Do not cut, grind, drill,
weld, reuse or dispose of containers unless adequate precautions are taken against these hazards.

8. Exposure controls/personal protection

Occupational exposure
fimits

Ingredient name

Occupational exposure limits

1-decene, homopolymer, hydrogenated None assigned.

Control Measures
Hygiene measures

Personal protection

Provide exhaust ventilation or other engineering controls to keep the relevant airbome
concentrations below their respective occupational exposure limits.

Wash hands, forearms and face thoroughly after handling chemical products, before eating,
smoking and using the lavatory and at the end of the working period.

Eyes Chemical splash goggles. .

Skin and body Avoid protonged or repeated contact with skin. Wear protective clothing if prolonged or repeated
contact is likely.

Respiratory Use with adequate ventilation. If ventilation is inadequate, use certified respirator that will protect
against organic vapor.

Hands Wear protective gloves if prolonged cr repeated contact is likely. (Nitrile gloves.)
The correct choice of protective gloves depends upon the chemicals being handled, the conditions
of work and use, and the condition of the gloves (even the best chemically resistant glove will break
down after repeated chemical exposures). Most gloves provide only a short time of protection
before they must be discarded and replaced. Because specific work environments and material
handling practices vary, safety procedures should be developed for each intended application.
Gloves should therefore be chosen in consultation with the supplier/manufacturer and with a full
assessment of the working conditions.

Product DURASYN ® 164 POLYALPHAQLEFINS MSDS # 0000000781 (NAP) Page: 2/5
name
Versfon 1 Date of issue  04/26/2006. Format US-COMP Language ENGLISH.
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Cansult your supervisor or S.0.P. for special handiing directions
Consult local authorities for acceptable exposure limits.

9. Physical and chemical properties

Physical state Liquid.

Odor Odorless.

Color Colorless.

Heat of comhbustion Not available.

Boiling point / Range 346 °C

Pour Point <=-85°F (<=-65°C)

Specific gravity 0.82

Vapor pressure <0.133 kPa (<1 mm Hg)

Solubility negligile, < 0.1%

Viscosity Kinematic: 17 mm?/s (17 cSt) at 40°C

10. Stability and reactivity

Stability and reactivity The product is stable.

Conditions to avoid Keep away from heat and direct sunlight. Avold inhalation of vapors and spray mist.
Incompatibility with Strong oxidizing materials

various substances

Ha::rdfus decomposition  carbon oxides (CO, CO:) (carbon monoxide, carbon dioxide)

products

Hazardous polymerization Wil not occur.

11. Toxicological information

Ingredient name Test Result Route Species

DURASYN ® 164 LD50 >5000 mg/kg Oral Rat

POLYALPHAOLEFINS

Chronic toxicity
Carcinogenic No component of this product at levels greater than 0.1% is identified as a carcinogen by ACGIH
effects or the Intemational Agency for Research on Cancer (IARC). No component of this product

present at levels greater than 0.1% Is identified as a carcinogen by the U.S. National Toxicology
Program (NTP) or the U.S. Occupational Safety and Health Act (OSHA).

Mutagenic No component of this product at levels greater than 0.1% is classified by established regulatory
offects criteria as a mutagen.

Reproductive No component of this product at levels greater than 0.1% is classified by established regulatory
effects criteria as a reproductive toxin.

Teratogenic No component of this product at levels greater than 0.1% is classified by established regulatory
effects criteria as teratogenic or embryotoxic.

12. Ecological information

Ecotoxicity No testing has been performed by the manufacturer,

Mobility This product is not likely to move rapidly with surface or groundwater flows because of its low
water solubility. This product is not likely to volatize rapidly into the air because of its low vapor
pressure.

Product DURASYN ® 164 POLYALPHAOLEFINS MSDS # 0000000781 (NAP) Page: 3/5
name
Version 1 Date of issue  04/26/2006. Format US-COMP Language ENGLISH,
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13. Disposal considerations

Waste information Avoid contact of spilled material and runoff with soil and surface waterways. Consuit an
environmental professional to determine If local, reglonal or national regulations would classify
spilled or contaminated materials as hazardous waste. Use cnly approved transporters, recyclers,
treatment, storage or disposal facilities. Dispose of in accordance with all applicable local and
national regulations.

Consult your local or regional authorities.

14. Transport information
Not classified as hazardous for transport (DOT, TDG, IMO/IMDG, IATA/ICAQ)

15. Regulatory information
U.S. Federal regulations US INVENTORY (TSCA): Listed on inventory.

This product is not regulated under Section 302 of SARA and 40 CFR Part 355.
This product does not contain any hazardous ingredients at or above regulated thresholds.
SARA 313

Form R - Reporting This product does not contain any hazardous ingredients at or above regulated thresholds.
requirements
Supplier notification This product does not contain any hazardous ingredients at or above regulated thresholds.

CERCLA Sections 102a/103 Hazardous Substances (40 CFR Part 302.4):: This material is not
regulated under CERCLA Sections 103 and 107.

State regulations Pennsyivania RTK:(not a special hazard)
Caiifornia Prop 65: No products were found
Inventories AUSTRALIAN INVENTORY (AICS): Listed on inventory.

CANADA INVENTORY (DSL): Listed on inventory.
CHINA INVENTORY (IECS): Listed on inventory.

EC INVENTORY (EINECS/ELINCS): In compliance.
JAPAN INVENTORY (ENCS): In compliance.

KOREA INVENTORY (ECL): Listed on inventory.
PHILIPPINE INVENTORY (PICCS): Listed on inventory.

16. Other information

Label requirements

This product has been evaluated and doss not require any hazard warning on the label under
established regulatory criteria.

HMIS® Rating : Health 0 National Fire Fire hazard

Flammability 1 Protection Instabil
- s e nstability

Physical 0 Association specific hazard
Hazard (US.A)
Personal X
protection

History

Date of issue 04/26/2006.

Date of previous issue No Previous Validation.

Prepared by Product Stewardship

Notice to reader

Product DURASYN ® 164 POLYALPHACLEFINS MSDS # 0000000781 (NAP) Page: 4/5
name
Version 1 Date of issue 04/26/2006. Format US-COMP Language ENGLISH.
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NOTICE : This Material Safety Data Sheet Is based upon data considered to be accurate at the time of its preparation. Despite
our efforts, it may not be up to date or applicable to the circumstances of any particular case. We are not responsible for any
damage or Injury resulting from abnormal use, from any failure to follow appropriate practices or from hazards inherent in the

nature of the product.

Product DURASYN ® 164 POLYALPHAOLEFINS MSDS # 0000000781 (NAP) Page: 5/5
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*** END OF MSDS ***
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\ Afto

C H E M 1 C

Stock 1221

1Y)

N Material Safety Data Sheet

MSDS no. Stock 1221

1. Product and company identification

Product use

Date of issue/Revisions

Petrochemical industry: Dispersant

21 August 2008

In case of emergency - Chemical

1-800-403-0044 (US & Canada)
1-804-648-7727 (International)
32-2-507-20-64 (Europe)
81-3-5210-4890 (Japan)

Manufacturer / Supplier

Afton Chemical Corporation
500 Spring St.

Richmond, VA 23219
1-804-788-5800

In Japan:

Afton Chemical Japan Corporation
Sumitomo Fudousan Sanbancho Bldg. 5F

6-26 Sanbancho, Chiyoda-ku
Tokyo 102-0075 Japan

Emergency phone: 81-3-5210-4890

Afton Chemical Limited
Euro-Tech Centre

London Road, Bracknell, Berkshire
RG12 2UW, England

44 1344-304141
msds@aftonchemical.com

In Australia:

Afton Chemical Asia Pacific Company
Level 9, 20 Berry Street

North Sydney, NSW 2060

Australia

Telephone number: 02-9923-1588
Business Hours: 9:00am - 5:00pm

2. Hazards identification

Notice to reader

Afton operates a world-wide system for hazard communication. Some hazards shown in Section 2 may apply to non-EU countries and may not result in

classification and labeling in the EU. Please see Sections 3 and 15 for country specific classification information, and Section 11 for additional details.

Europe:

Australia:  NON-HAZARDOUS SUBSTANCE. NON-DANGEROUS GOQDS.

Primary hazards and critical effects . NOTICE!

Environmental hazards

Hazardous Material
Information System
(U.S.A)

The product is not classified as dangerous according to Directive 1999/45/EC and its amendments.

: Not classified as dangerous for the environment according to EC criteria.

Health 0
Fire hazard 1
Reactivity 0

GHS Classification

Hazard classification

Symbol

Signal word

Hazard statements

Precautionary statements

Not regulated.

No known significant effects or critical hazards.
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In Case of Emergency 1-800-403-0044 (US/Canada) 1-804-648-7727 (Int'l) 32-2-507-Page: 2/5

Stock 1221
20-64 (Eu)
Prevention : Not applicable.
Response : Not applicable.
Storage : Not applicable.
Disposal : Not applicable.

3. Composition/Information on ingredients

Note: see section 8 for occupational exposure limits and section 11 for LC50/LD30 information

Substance/Preparation ~: Preparation

Ingredient name CAS no, Cone. (% w/w)  EU Classification WHRMIS
A0 Nno. Regulated?

Mineral Qil Mixture. 10-19.9 Not classified. No.

4. First aid measures

Inhalation : If inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen. Get

medical attention if symptoms appear.
If affected person is fully conscious, give one glass of water to drink. Never give anything by mouth to an

Ingestion :
unconscious person. Get medical attention if symptoms appear.
Skin contact : Wash with soap and water. Get medical attention if irritation develops.
Eye contact : In case of contact, immediately flush eyes with plenty of water for at least 15 minutes. Get medical attention

immediately.

5. Fire-fighting measures

Extinguishing media « Incase of fire, use water spray (fog), foam, dry chemical or CO.
Fire-fighters should wear positive pressure self-contained breathing apparatus (SCBA) and full turnout
gear.
Hazardous decomposition products :  Decompoaosition products may include the following materials:
carbon dioxide
carbon monoxide
Flash point :  Closed cup: 150°C (302°F) [Pensky-Martens. Minimum]
Open cup: 218°C (424.4°F) [Cleveland.]

‘ire-fighting procedures

6. Accidental release measures

Personal precautions : Immediately contact emergency personnel. Keep unnecessary personnel away. Use suitable protective
equipment (section 8). Follow all fire-fighting procedures (section 5).

If emergency persannel are unavailable, contain spilled material. For small spills, add absorbent (soil may be
used in the absence of other suitable materials) and use a non-sparking or explosion-proof means to transfer
material to a sealable, appropriate container for disposal. For large spills, dike spilled material or otherwise
contain material to ensure runoff does not reach a waterway. Place spilled material in an appropriate container for
disposal. Avoid contact of spilled material with soil and prevent runoff entering surface waterways.

Environmeantal precautions
and clean-up methods

Note: see section 1 for emergency contact information and section 13 for waste disposal.

7. Handling and storage

Handling :  Wash thoroughly after handling.
Storage :  Keep container tightly closed. Keep container in a cool, well-ventilated area.

8. Exposure controls and personal protection

Provide exhaust ventilation or other engineering controls to keep the airborne concentrations of vapors

Engineering controls ) > ner
below their respective threshold limit value.

Personal protective equipment
Respiratory system

Skin and body : Disposable outer garments when there is a risk of contact with the material.

Use appropriate respiratory protection if there is the potential to exceed the exposure limit(s).

Hands : Use chemical-resistant, impervious gloves.

Safety glasses with side shields. Goggles with a face shield may be necessary depending on quantity of

Eyes
material and conditions of use.

Occupational exposure limits

Ingredient name OEL United States OEL Canada OEL Europe QOFEL,_Australia
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Stock 1221 In Case of Emergency 1-800-403-0044 (US/Canada) 1-804-648-7727 (Int'l) 32-2-507-Page: 3/5
20-64 (Eu)
1) Mineral Oil ACGIH (United (Canada). EH40 (UK) (Europe, NOHSC (Australia,
States). 2002). 2003).
TWA: 5 mg/m® TWA: 5 mg/m?* TWA: 5 mg/m* 8 TWA: 5 mg/m® 8
STEL: 10 mg/m?® STEL: 10 mg/m? hour(s). hour(s).
OSHA (United
States).
TWA: 5§ mg/m?®

9. Physical and chemical properties

Physical state and Appearance : Liquid. [Viscous liquid.]

Color Brown. [Dark]

Odor Ammoniacal,

Density 0.922 g/cm? at 15°C

Specific gravity 0.922 at 15.6°C (target).

Solubility Insoluble in the following materials: cold water.
Viscosity ¢ 31022 cSt at 40°C

570 cSt at 100°C (target).
Not determined.

¢ Closed cup: 150°C (302°F) [Pensky-Martens. Minimum)]
Open cup: 218°C (424.4°F) [Cleveland.]

Auto-ignition temperature

Flash point

10. Stability and reactivity

Stability The product is stable.
Strong oxidizing and reducing agents.

High temperatures, sparks, and open flames.

Materials to avoid
Conditions to avoid

"1]. Toxicological information

Routes of entry Skin, Eyes, Ingestion, and Inhalation.

Target organs None known.

Acute effects

Inhalation
Ingestion Not determined.

Skin contact

Inhalation of oil mist or vapors at elevated temperatures may cause respiratory irritation.

Repeated or prolonged contact with the preparation may cause removal of natural fat from the skin, resulting in
non-allergic contact dermatitis and absorption through the skin.

Eye contact Non-irritating to the eyes.

Adverse effects Not determined.

Carcinogenic effects

Product/ingredient name ACGIHH IARC EPA
Not classified or listed by IARC, NTP, OSHA, EU and ACGIH.
Toxicity data
Product/ingredient name Result Species
Stock 1221 LD50 Demal Rabbit
LD50 Oral Rat

‘ther information Not available.

NIOSH NTP OSHA EU
Dose Exposure
>10000 mg/kg -
39400 mg/kg -
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Stock 1221 In Case of Emergency 1-800-403-0044 (US/Canada) 1-804-648-7727 (Int'l) 32-2-507-Page: 4/5
20-64 (Eu)

12. Ecological information

Znvironmental hazards : Not classified as dangerous for the environment according to EC criteria. Based on calculation.
Environmental fate :+ This product contains components which may be persistent in the environment.
Germany water class 1

13. Disposal considerations

Waste handling and :  Waste must be disposed of in accordance with federal, state and local environmental control regulations.
disposal

European waste catalogue  ; 13-02-05
(EWC) Number

14. Transport information

Regulatory UN number |Proper shipping name Class Packing group Label Additional information
information
DOT Not - - - -

Classification regulated.

TDG Not - - - -
Classification  fegulated.

ADR/RID Class [Not - - - . -
regulated.

IMDG Class Not - - - -
regulated.

IATA-DGR Not - - - -
Class regulated.

ADG Class Not _ _
regulated.

Notice to reader

The above transport information is provided to assist in the proper classification of this product and may not be suitable for all shipping conditions.

15. Regulatory information

EU regulations
Risk phrases : This product is not classified according to EU legislation.

Safety phrases : Not applicable.

US regulations

SARA 313 toxic chemical : No SARA 313 chemicals are present above the reparting threshold.
notification and release
reporting (w/w%)

SARA 311/312 Hazardous : SARA 311/312 Nuisance Mist/Dust Only
Categorization

RQ (Reportable quantity) : CERCLA: Hazardous substances.: No products were found.

State - California Prop. 65 : No products were found.

Canadian regulations
WHMIS (Classification) : Not controlled under WHMIS {Canada).
«nternational Inventory Status

United States (TSCA) :  All components are listed or exempted.
Canada :  All components are listed or exempted.

Europe :  All components are listed or exempted.
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Ftock 1221 In Case of Emergency 1-800-403-0044 (US/Canada) 1-804-648-7727 (Int'l) 32-2-507-Page: 5/5

20-64 (Eu)
Japan (ENCS) :  All components are listed or exempted.
Australia (NICNAS) +  All components are listed or exempted.
Korea (ECL) :  All components are listed or exempted.
China (IECSC) :  All components are listed or exempted.

Philippines (PICCS) : All components are listed or exempted.

16. Other information

PREPARATION INFORMATION

Validated by HS&E Department (Tel: +1 804 788 5800) on 8/21/2008.

V

Date of printing : 8/26/2008.

Indicates information that has changed from previously issued version.

Notice to reader

This information and these recommendations are offered in good faith and believed to be correct as of the date hereof. Information and rec dations are
supplied upon the condition that the recipients will make their own decision as to safety and suitability for their purposes. No representations or warranties,
either expressed or implied, of merchantability, fitness for a particular purpose, or of any other nature, are made with respect to the product or the
information and recommendations. Afton makes no representation as to completeness or accuracy. In no event will Afton be responsible for damages of any
nature whatsoever resulting from the use or reliance upon the information and re dati

ADDRESS CONTACT INFORMATION

In the United States and Canada:
Afton Chemical Corporation

500 Spring Street

Richmond, Virginia

USA 23219-2183

Telephone number: 804-788-5800

In Singapore:

111 Somerset Road

#09-05

Singapore Power Building
Singapore 238164

Telephone number: 65-6732-0822

In Australia:

Afton Chemical Asia Pacific Company
Level 9, 20 Berry Street

North Sydney, NSW 2060

Australia

Telephone number: 02-9923-1588
Business Hours: 9:00am - 5:00pm

*** END OF MSDS * * *

In Europe:

Afton Chemical Limited
Euro-Tech Centre

London Road, Bracknell, Berkshire
RG12 2UW, England
44-1344-304141

In Japan:

Afton Chemical Japan Corporation
Sumitomo Fudousan Sanbancho Bldg. SF
6-26 Sanbancho, Chiyoda-ku

Tokyo 102-0075 Japan

Emergency phone: 81-3-5210-4890
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“ | Material Safety Data Sheet
TR CARAM
NFPA HMIS (US.A.) Rating Protective Clothing DOT (pictograms)
re Hazard Health Hazard @ 0 Insignificant Not evaluated for transport
Firn Hazard i |1 Slight \w, v} ﬁ Non Svalut pour le branspat
Health Remctivity el 2 Moderate
Specific hazard | Re2etvity (Y | 3 High
Personal Protection(B™ | 4 Extreme

 PARAFLEX HT OILS

Product Name Code 490-348, PHT3
490-364, PHT4
490-349, PHTS
DSL See Section 15
Synonym Paraflex HT 3, 4. 5 TSCA  See Section 15
Manufacturer  PETRO-CANADA Incaseof Petro-Canada: 403-266-3000
P.O. Box2844 Canutec Transportation:
Caigary. Alberta 613-996-8666
T2P 3E3 Polson Contral Centrae:
Consult local telephone
Material Uses Paraflex HT olls are procass ails used as a dlluant or carrler In the direclory for emergency
production of & variety of finished industrial products, numbsr(s}.

e 'aﬁ;ﬁ'ﬁ i '?iVmi'“"i."' gorsipsena g e

Name CAS # % (V/V) | TLV-TWA(8h) STEL CEILING

Mixture of severely hydrotreated and hydrocracked base | The base all 5 mg/m?* (ol tomg/m*® (oil |Net

oil (petroleum). maybea mist) mist) established
mixture of
the folowing
CAS#Hs:
B042-47-5,
64742-46-7,
84742-52-5,
64742-54-7,
72623-84-8,
72623-85-9,
726823-88-0.
72623-87-1,
178603-64-0
178603-65-1
178803-86-2
445411-73-4

Manufacturer Not applicable
Recommendation

Other Exposure Consult local, state. provineial or territory authorities for acceptable exposure limits,

Potenﬂnl Health Prolonged or ropeated contact may causs skin irritation, defatting, drying @nd dermatitis. Not expactad to

Effects cause more than slight skin or aye irritation. With its relatively low vapour pressure, this product is not
expected be inhalad in any appreciable quantity at amblent canditions. If heated to high temperatures or
subjected to mechanical actions which produce vapours or mists, inhalation may cause respiratory tract
iritation. Ingestion may produce a laxative effect. For more Information refer to Section 11 of this MSDS.

No mch -xpsctnd If rritation does occur, flush contaminatad eye(s) with lukewann, gently flowing water for
5 minutes o until the chemical Is removed. |f irtitation persists. obtain medical advice.

Skin Contact Quickly and gently, blot or brush away excess chemical. Wash gently and thoroughly with water and
non-abrasiva soap for 5 minutes or until chamical s removed. Remove contaminated clothing, shoss and
leather goods (e.g., watchbands, bslts, etc.). If irritation parsists, repeat flushing. Obtaln medica! advice
immediately. Completely decontaminate dothing. shoes and leather goods before reuse or discard.

Remove source of contamination or move victim to fresh air, If imitation persists, obtain medical advice.

Eye Contact

Inhalation
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PARAFLEXHT OiLS Page Number: 2

Ingestion NEVER give anything by mouth if victim Is rapldly losing consclousness, or is uncansclous or convuising. DO
NOT Inducs vomiting because of danger of asplrating lquid Into lungs. Have victim drink 240 to 300 mL (8 to
10 oz) of water lo dilute material in stomach. If vomiting accurs naturally, rinse mouth and repeat
administration of water. Qbtain medical attention.

Note to Physician  Not available

11188 okt ,
Flammability May be combustible at high temperature. Flammahle Limits Not available
Flash Points OPEN CUP: (Cleveland.) Auto-Ignition Fire Point
PHT3: > 120°C (>248°F) Temperature PHT5: 159°C (318.2°F)

PHT4: 2120°C (>248°F)
PHTS: 3140°C (3284°F)

CLOSED CUP: (Pensky-Martens.)
PHT3:124°C (255.2°F)
PHT4:134°C (273.2°F)
PHT5:143°C (289.4°F)

Fire Hazards in Low fire hazard. This material must be | Explosion Hazards Do not cut, weld, heat, drill or pressurize

Presence of heated before ignition will occur. in Presence of empty container. Containers may explode
Various Substances Various Substances in heat of fire.

Products of Carbon oxides (CO, CO2), smoke and imtating vepours as products of incomplete combustion.

Combustion

Fire Fighting NAERG2004, GUIDE 171, Substancas (low to moderate hazard). If tank, rail car or tank truck ls involved ina
Media and fira, ISOLATE for 800 meters (0.5 mile) in all directions; alsc, cansider initial evacuation for 800 meters (0.5
nstructions mile) in all directions. Shut off fuel to fire if it is possible to do so without hazard. If this is impossible,

withdraw from area and Ist fire bum out undar controlied conditions. Withdraw immediately in casa of rising
scund from venting safety device or any discolouration of tank due to fire. Cool containing vessels with water
spray in order to prevent pressure build-up, autoignition or explosion. SMALL FIRE: use DRY chemicals,
foam, water spray or CO2. LARGE FIRE: use water spray, fog or foam. For small outdoor firas, portabie fire
extinguishers may be used, and self contained breathing apparatus (SCBA) may nct be required. For all
indoor fises and any significant outdaor fires, SCBA is required. Raspiratory and eye protection are required
for fire fighting personnel.

e "t ;_;;;aaE ‘f n:;::::;m!i A a:..‘liz:. i 1 ‘;_;‘;;
Material Release  Consult current National Emergancy Respanse Guide Book (NAERG) for appropriate spill measures |
or Spil necessary. Ensure clean-up personnel wear appropriate personal protective equipment. Extinguish all ignition

sources. Stop leak if safe to do so. Dike spilled material. Use appropriate inert abscrbent material to absorb
spilled product. Collect used absorbent for later disposal. Avoid contact with spliled material. Avoid
contaminating sewers, streams, rivers and other water courses with spilled material. Notify appropriate

authorities immediately.

Handling Avald contact with any sources of ignition, flames, heat, and sparks. Avoid skin contact. Avold eye contact.
Avold Inhalstion of product vapours or mists. Waar proper parsonal protective equipment (Ssa Section 8).
Empty containers may contain product residue. Do not pressurize, cut, heat, or wald ampty containers. Do
not reuse cantainers without commercial cleaning and/or reconditioning. Personnel who handle this material
should praclice good personal hygiene during and after handling to help prevent accidental ingestion of this
product. Properly dispose of contarninated leather articles induding shoes that cannot be decontaminated.

Storage Stora In dry, cool, well-vantliated arsa. Keep container tightly closed. Store away from incompatible and

reactlive matedialis (See section 6 and 10).

i it 4 i i 5 i 1 ;] i1 il  disin; 2.5 5
Engineering For normal application, special vantilation is not necessary. {f users operations ganerate vapours or mist, use
Controls ventilation to keep exposure to airborne contaminants below the exposure limit Make-up air should always
be suppliad to balance 2ir removed by exhaust ventilation. Ensurs that eyewash station and safety shower
are close to work-station.

Personal Protection - The selection of personal prolective equipment varies, depending upon conditions of use.
Eyes Asaminimum, safety glasses with side shields should be wom when handling this material.

Body If this material may come In cantact with the body during handling and use, wa recommend wearing
appropriate protective clothing to pravent contact with the skin. (Contact your PPE provider for more
information. }
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Respiratory Tract Sensitization:  Contact with this product Is not expectad to causa respiratory tract sansitization, basad upon the
available data and the known hazards of the components.

Mutagenic: This product is not known to contain any componsnts at >= 0.1% that hava been shown to cause
mutagenicity. Tharefore, based upon the available data and the known hazards of the
components, this product is not expected to be a mutagen.

Reproductive Toxicity: This product is not known to contain any components at >= 0.1% that have been shown {0 cause
reproductivs toxicity. Therafare, based upen the avalilable data and the known hazards of the
components. this product is not expected to be a reproductive toxin.

Teratogenicity/Embrydtoxicity:  This product Is not knawn to contaln any components at >= 0.1% that have basn shown Lo cause
taratogenicity and/or embryotoxicity. Therefore, based upon the available data and the known
hazards of the components. this product is not expected to be a teratogen/embryaotoxin.

Carcinogenicity (ACGIH): This product is not known to contain any chemicals at raportable quantities that ars iistsd as Group
A1 or A2 carcinagens by ACGIH.

Carcinogenicity (IARC): This product is not known to contain any chemicals at reportable quanlities that are ksted as Group
1, 2A, or 2B carcinogens by IARC.

Carcinogenicity (NTP): This product is not known ta conlain any chamicals at raportable quantities that ara listed as
carcinogens by NTP.

Carcinogenicity (IRLS): This product is not known to contain any chemicals at reportable quantities that are listed 3s
carcinogens by IRIS.

Carcinogenicity (OSHA): This product is not known to contain any chemicals st reportable quantities thal are listed as
carcinogens by OSHA.

Other Considerations No addiional remark.

Environmental Fate Not avallable Not available

Persistance/
Bioaccumulation

Potential

BODS and COD Not available Products of Not available
Biodegradation

Additional Remarks No additional remark.

Waste kaonl Spent/ usad/ waste product may mest the requirements of & hazardous waste. Consult your jocal or reglonal
authorities. Ensure that waste mahagemant processes ame In compliance with govemment requiremants and

lacal disposal requiations.

DOT Classmcaﬂon Not a hazardous material for transport} Speciat Provisions
according to the requirements of the | for Transport
DOT. (United States)

Not applicable,

Other This pmduct s accaphbln for use under the provisions of WHMIS-CPR. All companents of thia farmulation
Regulations are listed on the CEPA-DSL (Domestic Substances List).

All components of this formulation are listed on the US EPA-TSCA Inventory.

All companents of this product are on the European lnvanlory of Exiating Commercial Chemical Substances
(EINECS).

This product has been classified in accardance with the hazard criteria of the Contralled Products Regulahons
(CPR) and the MSDS contains all of the information required by the CPR.

Plaass contact Product Safety for mora information.

DSD/DPD (EEC)  Xn- Harmiul WHMIS (Canada) Not controlied
RE5- Hannful: may cause lung damage if
swallowed.

562- If swallowed, do not induce
vomiting: seek medical advice
immediately and show this contalner or

[abel.
ADR (Europe) D A ooaT TDG (Canada)
(Pictograms) NON EVALUR POUR LE (Pictograms)
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L5 .u.LL:..&v 4 -
Available upon request.

* Marque de commerce de Petro-Canada - Trademark

Glossary

ACGIH - American Conferance of Governmeantal Industrial IRIS - Integrated Risk information System

Hyglenists LD50/1 CS0 - Lathal Dose/Concentration kill 50%

ADR - Agreement on Dangerous goods by Road (Ewrope) LDLa/LCLo - Lowest Published Lethal Dose/Concentration
ASTM - American Sodiety for Testing and Materials NAERG'96 - North American Emargancy Response Guide Book (1996)
BODS - Biclogical Oxygen Demand in 5 days NFPA - National Fire Prevention Association

CAN/CGA B149.2 Propane Installation Cade NIOSH - National Instiluta for Occupational Safety & Haalth
CAS - Chemical Abstract Senices NPRI - National Poliutant Releasa inventory

CEPA - Canadian Environmental Protection Act NSNR - New Substances Notification Regutations (Canada)
CERCLA - Comprehensive Environmeantal Responsa, NTP -Natonal Toxicology Program

Compensation and Liabikity Act QSHA - Occupational Safety & Health Administration

CFR - Code of Faderal Regulations PEL - Permissible Exposure Limit

CHIP - Chemicals Hazard Information and Packaging Approved RCRA - Resource Conservalion and Recovery Act

Supply List RTECS - Registry of Toxic Effects of Chemical Substances
CNS - Central Nervous System SARA - Superfund Amendments and Rearganization Act
CODS - Chemical Oxygen Demand in & days SD - Single Dose

CPR - Controlled Products Regulations STEL - Short Term Exposure Limit (15 minutes)

DOT - Department of Transpart TOG - Transpartation Dangerous Goods (Canada)

DSCL - Dangerous Substances Classification and Labealing TDLo/TClo - Lowast Published Taxic Dase/Concentration
(Europe) Tim - Medlan Tolerance Limit

DSD/OPD - Dangerous Substances or Dangerous Preparations TLV-TWA - Threshold Limit Value-Time Weighted Average
Directives (Europe) TSCA - Toxdc Substances Contral Act

DSL - Domestic Substance List USEPA - United States Environmental Protaction Agency
EEC/EU - European Ecanomic Community/Eurcpean Union USP - Unlted States Pharmacopceia

EINECS - European Inventory of Existing Commercial Chemical WHMIS - Workplace Hazardous Material informalion System
Substances

EPA - Environmental Protaction Agency

EPCRA - Emergency Planning and Community Right to Know Act
FDA - Food and Drug Administration

FIFRA - Federal Insecticide, Fungicide and Rodenticide Act
HCS - Hazard Communication Standard

HMIS - Hazardous Material Information System

IARC - Intemnational Agancy for Research on Cancer

For Copy of MSDS Prepared by Product Safety - JDW on
Internet: www.petro-canada.ca/msds 11/2/2008.

Data entry by Product Safety - DSR.

Lubricants:

Western Canada, telephane: 1-800-661-1199; fax: (780} 464-9564

Ontario & Central Canada, telephone: 1-800-268-5850 and (905) 822-4222; fax:
1-800-201-628S

Quebec & Eastern Canada, telephone; 1-800-576-1686; fax: 800-201-6285

For Product Safety Information: (905) 804-4752

To the best of out knowledge, the Informotion contained herein is accurate, However, neither the nbove named supplier nor any of ity]
subsidiaries assumes any liabllity whatsoever for the accuracy or completeness of the information contained herein. Finol
determination of suitability of any materlal ix the sole rexponsibility of the user, All materials may present unknown kazards and should
be used with caution. Although cevtain hazards are described herein, we cannot guarantee that these are the only hazards that exist.
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Respiratary A NIOSH-approved air-purifying respirator with an organic vapour cartridge or canister with a dust, fume of
ist fiter (R, or P series) may be permissible under certain circumstances where airborne concentrations are
expected to sxcead exposure |imits. Protactlon provided by alr-purifying respirators 1s limited. A
NIOSH-approved positive-pressure, air-supplied respirator or self-contained breathing apparatus may be
permissible undsr cartain clrcumstances whare alrbome concantrations are axpected to sxcaed exposure
limits.

Hands If this material may come In contact with the hands during handling and use, we recommend wearing gloves
of the following material(s): neoprene, nitrile, polyvinyl alcchol (PVA), fiuoro-elastomer. Consuit your PPE
provider for braakthrough times and the specific glove that is best for you based on your use patterns. It
should be realized that eventually any material regardiesa of their imparviousnass, will get permaatad by
chemicals. Therefere, pratactive glaves shouid be regularly checked for waar and tear. At the first signs of
hardening and cracks, they should be changed.

Feet Wear appropriate footwear to prevent product from coming in contact with feet and skin.

T

TN

Physical State and  Viscous liquid. Viscosity PHT3: 3.0 - 4.0 cSt @ 40°C, 1.31cS5t @
Appearance 100°C.
PHT4: 3.0-4.0cSt @ 40°C, .31 cSI @
100°C.
PHT5: 4.5-68.0cSt @ 40°C, 1.71 ¢St @
100°C.
Colour Clear and bright Pour Point PHT3: £-21°C (6°F )
PHT4: <-61*C (-60°F )
PHT5: <-9°C (16°F )
Odour Mild petroleum dil like. Softening Point Not applicable
Odour Thresheld  Not available Dropping Polnt Nt applicable
I;olllng Point Not avallable Penetration Not applicable
L
Density 0.815 10 0.87 kg/l. @ 15°C (58°F). Ofl / Water Dist. Coeff. Nct available
Vapour Density Not avallable Ionicity (In water)  Not available
Vapour Pressure  Negligible at ambient temperature and | Dispersion Properties Not available
pressure,
Volatility Not available Solubility Insoluble in water.

[}

Not available

handling and storage conditions.

The product is stable under normal | Hazardous

WIIl nat occur under narmal working

Polymerization conditions.

Incompatible
Substances /
Conditions to Avoid

Reactive with oxidizing agents and acids | Decompasition

May release COx, smokse and irritating

Products vapours when heated to decomposition.

Routes of Entry Skin contact, eye contact, inhalation and ingestion.
Acute Lethality Acute toxicity information is not available for the product as a whole, therefore, data for the base
olis are provided below:
Acute Oral toxcity (LDS0). >5000 mgkg (rat)
Acute Dermal toxldty (LD50): >2000 mg/kg (rabbit)
Acute Inhalation toxicity (LC50) >2500 mg/m®/4h (rat)
Chronle or Other Toxic Effects

Dermal Rowte: Prolonged or rapeaied contacl may defat and dry skin, snd causas demmatitis. Shori-term exposure
is expecied to cause only slight Initation. if any.

Inhalation Route: With its relatively iow vapour pressure, this product is not sxpected ba inhaled in any sppreciable
quantity at ambient conditions. |If heated to high temperatures or subjected to mechanical actions
which produce vapours or mists, inhalation may cause respiratory tract iritation.

Oral Route: Ingestion of this product may lead to aspiration of tha fiquid, especially If vemiting occurs. This may

Eye Iritation/Inflammation:
Immunotoxicity:
Skin Scpsitization:

result in chemical pneumonitis (inflammation of the lungs) and/or pulmonary edema (an
accumulation of fluid in the lungs). May produce a laxative effect.

Short-term exposure is expected to cause only slight irritation. if any.
Not avallable

Contact with this product is not expacted to cause skin sensitization, based upon the avallable data
and the known hazards of the components.
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@FERRO Material Safety Data Sheet

NFPA HCS Risk Phrases Personal Protective Equipment

@ HCS CLASS: liritating substance.
Sl

Common Name/ Sul-Perm 10E Lubncant Additive

Trade Namé
Manufacturer Ferro Corporation Emergency Phone Numbers
Petroleum Additives
3000 Sheffield Avenue CHEMTREC:
Hammond, IN 46327-1099 1-800-424-9300
Chemical Name Sulfurized Fatty Oif. 24 Hour Information Number:
Synonym Sulfurized Fatty Oil 12166415324 .
CASH Proprietary Plant Number-Week Days Only:
Code Not available. 1-219-931-2630
Ingredients ] CASF | % Welght TLV/PEL
Sulfurized Fatty Qils Not applicable.

Emergency

Overview A non-flammable, dark brown-black, high viscosity liquid. Hydrogen suifide gas may be present in the
CAUTIONI headspace of the product container. Combustion can produce carbon and sulfur oxides, and hydrogen

sulfide. Exposure to intense heat may cause drums to rupture. Treat as an oil fire.
Potential Chronic There is no known effect from chronic exposure to this product. Repeated or prolonged exposure is not known to|
Health Effects aggravate medical condition. See Section 11.
Potential Acute May cause moderate eye imitation.
Health Effects

“I-Eye 01 eyesA Flush wi plenty "of water for at least 15 mmutes occasn na y liting the upper and lower
eyelids. Seek medical attention.

Sldn Contact Avoid conlact with skin and eyes. Gently and thoroughly wash the contaminated skin with running water and non-
abrasive soap. If irritation persists, seek medical attention.

Inhalation Allow the victim to rest in a well ventilated area. Seek medical attention.

Ingestion No known effect according to our data base. If ingested, seek medical advice immediately and show the container
or the [abe!l.

Flammuability of the Product Non-flammable. lAuto-Ignlﬂon Temperature Not available.
Flash Points OPEN CUP: >176.67°C (350°F). (Cleveland).
Flanumable Limits Not available,
| Firc Fighting Media SMALL FIRE: Use DRY chemicals, CO2, water spray or foam.
and Instructions LARGE FIRE: Use water spray, fog or foam. DO NOT use water jet,

Use self contained breathing apparatus equipt with full face piece operated in a positive pressure mode and ful
protective clothing. Treat as oil fire. Water may be used to keep containers cool.

Products of Combustion ~ Carbon oxides (CO, CO2), sulfur oxides (S02, S03...), hydregen sulfide, and products of incomple|ﬁ

cambustion.
Fire Hazards in Presence  No specific information is available in our database regarding the flammability of this product in presence o0
of Various Substances various materials.
Special Remarks on Some hydrogen sulfide gas is evolved at room temperature. Large amounts of hydrogen sulfide gas, and othef
Fire liazards sulfur containing gases can be evolved at elevated lemperatures.
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Smali Spill Absorb with an inert material and place in an appropriate waste disposal container.

Large Spill Treat like an oil spill. Containment booms can be used. Recover praduct if possible. Wear appropriate protective
equipment. Stop spill at the source. Dike area of spill to prevent spreading, pump liquid to salvage tank.
Remaining liquid can be taken up with absorbent material and placed into containers. Non-lammable material.

-Precautions Keep away fram heat. Open product containers in well ventilated area due to the possible presence of irritating and
hydrogen sulfide gas in the headspace. Do not breathe gas, fumes, vapor or spray.
Storage Keep container dry and in a cool, well-ventilated place. Keep container tightly closed. Store away from extreme

heat and away from oxidizing agents, reducing agents, and alkalis.

o,

Enginecring Controls Provide exhaust ventilation or other engineering controls to keep the airbarne concentrations of vapors below their
respective threshold limit value. Ensure that eyewash stations and safety showers are proximal to the work-station
location.

Personal Protection  Safety glasses, gloves (impervious), suitable protective clothing. Use NIOSH approved respirator if gas, fumes, mist
or vapor is present,

Personal Protection  Splash goggles, suitable protective clothing, boots, impervious gloves. Use NIOSH approved respirator if gas,

ina Large Spill fumes, mist or vapor is present.

Exposure Limits Hydrogen Sulfide: ACGIH-TWA 10 ppm; ACGIH-STEL 15 ppm; OSHA-Ceiling 20 ppm.
Good industrial practice suggests abserving the ACGIH-OSHA TWA exposure limit of 5 mg/M3 for oil mists.

- S : B e i S
Physical state and Liquid. (High viscosity)  {Odor Fatty odor (Slight.)
appearance
pH (1% soln/water) Nat applicable. Color Dark brown-black.
Boiling Point >176.67°C (350°F) Specific Gravity 0,98 (Water = 1)
Vapor Pressure Negligible. Vapor Density  Not available.
Volatility <1% {viv). Viscosity Typical Values
1900, SUS, @100 F
41, cSt, @100 C
Evaporation rate <1 compared to Water Solubility Insoluble in cold water, hot water.

Stability The product is stable.
Instabflity Temperature  Nof available.

Conditions of Instability  Ng additional remark.

Incompatibflity with Strong oxidizing and reducing agents, strong alkali.

various substances

Corrostvity Not considered to be comosive for metals and glass according to our database.
Special Remarks on Product is incompatible with strong oxidizing and reducing agents, strong alkali.
Reactivity

Special Remarks on No additional remark.

Corrostvity

Routes of Entry = Eye céntact, skin oéd(ad, inhalation, ingestion. No product toxicological data available. The hazard evaluation
was based on data on the product components and similar products.

Toxidty te Aninuls Acute oral toxicity LD50 [Rat]: >5,000 mg/kg (estimated).
Acute dermal toxicity LDSO0 [Rabbit]: >2,000 mg/kg (estimated).

Chronic Effects on Not available.

Humans

Other Toxic Effects on No specific information is available in our database regarding the other toxic effects of this material for humans.
Humans

Special Remarks on No additional remark.
Toxicity to Animals
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Special Remarks on No additional remark.

Chronic Effects on

Humans

Special Remarks on other  No additional remark.
Toxic Effects on Humans

Ecotoxicity Not available.
BODS and COD Not available.

Products of Biodegradation No documented effects for this product.

Toxlicity of the Products  Not available.
of Biodegradation

T ————— VSRR R A
Waste Disposal Recycle if possible. Proper characterization before disposal is recommended. Follow appropriate Federal, State,
and Local regulations. Dispose at approved facilities.

DOT Classification DRUM N.t.J(“re.gul“ated by DOT DOT cﬁ(lﬁcstlon Number Not 'apphcable.
BULK: Not regulated by DOT.
Propper Shipping Not applicable.

Name

Hazardous Substances Reportable Quantity Not applicable. Packing Group Not applicable.
Special Provisions for Transport No additional remark.

DOT (Pictograms) @

g

Federal -nd State Regulations :I'Ah(s pr;)d&ct appearg on the TSCA inventory, Canadian Non-Domestic Su tances List (NDSL) ahd
EINECS inventory list
SARA 313 Reportable Chemical(s): None
CERCLA RQ's: None
Stats Right-to-Know: No listing for the following:
CA Prop 65, FL, MA, Mi, MN, NJ, RI.
NJ TSRN: 6085
Other WHMIS (Canada) WHMIS CLASS D-2B: Material causing other toxic effects.
Classifications
HMIS (U.S.A)) |[PersonatProtection — (A) |

OthHorlfifon
References Not available.
Other Special No additional remark.
Considerations

Validated by Company.
Printed 5/5/99. MSDS/ANSI/Petroleum Additives V.1/USA

MSDS Issue Date: 5/4/99

Notice to Reader

Judgements as to the suitability herein for the purchaser's purposes are mecessarily the purchaser's responsibility. Reasonable care has been taken in the
Ppreparation of this information, but FERRO EXTENDS NO WARRANTIES, MAXES NO REPRESENTATIONS AND ASSUMES NO RESPONSIBILITY
AS TO THE ACCURACY OR SUITABILITY OF THIS INFORMATION FOR ANY PURCHASER'S USE OR FOR ANY CONSEQUENCES OF ITS USE.
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o CHEMICAL PRODUCT AND COMPANY IDENTIFICATION

COMMMERCIAL NAME OLOA 233FA
PRODUCT USE LUBRICATING OIL ADDITIVE
SUPPLIER IDENTIFICATION Chavron Chamical S A - 47 Rue da Vililers - 92527 Neully sur Seine Cedex

N
_ IMERGENCY TELEPHONE  (510) 231.06.23 - Richmond 6 - USA
NUMBER

COMPOSITION / INFORMATION ON COMPONENTS

60 % Long chaifidikilcarsinylieatid X - R 41 -R 38

HAZARDS IDENTIFICATION

R 38 : irmitating to skin

~
~ R 41 : risk of serious damage to eyes.
EYES Thig material is expactad to be a severe eye lrritant and may cause permanent eye
Injury or blindness.
SKIN This material ks axpected 1o be jmitating following contact with skin.
INHALATION This material is not expacted to. be harmful when inhaled. Hawever, prolonged

breathing of vapars/fumes or mists should be avolded.

INGESTION This matarial s not expected to be harmful when swallowed.

FIRST AID MEASURES

EYES In case of contact with eyes, rinse immediately with plenty of water. Remove contact
lenses if worn. Go to a medical facility.

Chevron Chemical S A Page 1/8
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OLOA 233FA MSDS N° 2641011 15/11/95 '~ ORONITE

SKIN Remaove contaminated clathing. Wash skin immediately with soap and water. Seek
madical advica if imitation persists. Wash contaminated clothing ; discard
contaminated shoes.

INHALATION No first ald procedures are normally required. If exposed persons feel unwell, mMove
to fresh air. Seek medical advice if signs and symptoms continue.

INGESTION 1f swallowad, give water or milk to drink. Do not induce vomiting. {f medical advke
cannot be obtained, take person and product (or label) to nearest medical
smargancy treatment facility.

FIRE FIGHTING MEASURES

FLASH POINT {COC) 180°C.

EXTINGUISHING MEANS CO2 - dry charnical - foam - water fog.

FIRE FIGHTING For fire invgiving: this: rhateral; ‘GURRGE entar any enclosed or confined fire spsca
PROCEDURES without pmp!ﬁﬁtntechvevqu’]mtrwmmg self contained breathing apparatus.

COMBUSTION PRODUCTS Normal cmnbystlarunnhs%on dicxigm and water vapar. Incomplete combustion
may produceiéarbon:t meDeXide.
See also chaptet 10 : BBy and Reactivhy.

ACCIDENTAL RELEASE MEASURES

ENVIRONMENTAL This material 13 not expected to be harmful to aquatic organisme. Stop the source of
PROTECTION the leak or release. Clean up relsasas as soon as possible. Contain liquid to prevent
further contamination of soll, surface water or groundwater. Clean up small spills
using appropriate technigues such as sorbent materisls or pumping. VWhere feasible
and gppropriate, remove comaminated soll. Follow preseribed procedures for

reporting and responding to larger releasas.

WORKERS PROTECTION Avold contact with eyes and skin. VWear safety goggles, gloves and pretective
clothing.

Chevron Chemical § A Page 2/6
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&%) HANDLING AND STORAGE

HANDLING - STORAGE The recommended handling tamperaturs Is 86°C.
Tha maximum long life storage tarnperature is 65°C.
The possidie reheating mathods are ; hot off; low preasure steam; whan product is
flowing the heater surfaca will not exceed 110°C.
At amblent temperature, tha sheif [ifs would be at least 1 yaar.

— Keep containers closed when they ere stored. Emptied container still contains
material which may ignite with expliosive violence if heated sufficiently. Keep away of
flamme or any source of ignition. Do not use pressure to empty drum cor explosion
may result.

EXPOSURE CONTROLS/PERSONAL PROTECTION

EYES Avold contact with-eyes and face. Wesr sultable eye/face protection,

SKIN Avold contaotzih skin or clotiiigaavhen handiing this materlal, wear suitable
protective clofiing-cludigitves.

INHALATION No special respiratitgiiprifaction.is riormally required. Avoid prolonged or repested

breathing of mists, furnds orvapor.

~VENTILATION No special ventiiation Is required

PHYSICAL AND CHEMICAL PROPERTIES

APPEARANCE Amber liquid,

ODOUR Slight cily adour.

DENSITY 0,871 at 15°C (lype)

SOLUBILITY Solubls In hydrocarbon solvents, Insoluble in water.

VISCOSITY AT 100°C 38 cSt

VISCOSITY AT 40°C 4900 cSt

BOILING No data avsilable

TEMPERATURE (Pt 6°4)

Chevron Chemical § A Page 36
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MELTING POINT Not applicabla

STABILITY AND REACTIVITY

STABILITY Stable below 80°C.

INCOMPATIBILITY May react with strong acids or strong oxidizing agents, such as chlorates, nitrates,
— peroxides, efe...

POLYMERIZATION Polymerization will not occur

HAZARDOUS No hazardous decomposifon.

DECOMPQSITION ‘

PRODUCTS

TOXICOLOGICAL INFORMATION

EYES The hazard évsiuaitith was based g gkin irritation date in experimental animals.

The 24-72 hr EEE $¥Ir iiior scores were : erytherna 4.0, edema 3.4.

INHALATION No toxicology data available,
~
NGESTION The acute oral LD50 In rats was : male 2.7 g/kg - female 2.1 g/kg.
EXPOSURE LIMITS This product contains mineral oil. If vapors or mist are generated air concenturation

should not excead Smg/m3 (exposure limit). In accordance with the most recant EU
Dsngerous Preparations Dirsctive (draft), we have determined that the base oils
used In this preparation are not carcinogenic (ref. [P 346/82. DMSC Extrsction
Method).

ECOLOGICAL INFORMATION

ENVIRONMENTAL This materia! is not expected to be an environmental hazard.
IMPACT
No data available.
INVERTEBRATES No data availabls.
Chevron Chemical S A Page 4/6
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ALGAES No data availatle.

B EM DISPOSAL CONSIDERATIONS
i ;1.,.'»’

WASTE DISPOSAL In accordance with european waste catslogue (EW.C) the codification is the
following : C325A888.
’\PACKAGING DISPOSAL Contalners which have contained this product must be cleaned or treated as waste.
TRANSPORT INFORMATION
R.A.D/ADR. Not applicable
LAT.A. Not applicable
I.M.D.G. Not applicable

Marine Pollutant  Notagjfinible.

REGULATORY INFORMATION

S

INTERNATIONAL REGISTRATION:

E.C (ELNE.CS) All components were notified In accordance with the regulation.
US (T.8.CA.) All components were notified In accordance with the regulatfon.
Japan (MITi) All components were notfied in accordanca with the regulation, E
Canada (D.S.L)) All components were hotified in accordance with the regulation. E
Australia (Al.C.S., All components were notified in accordance with the regulation. é
Korea (K.M.Q.E) All components wers netified in accordance with the regulation. g
Philippines All components were notifiad in accardenca with the regulation, E
Switzeriand This product s ragistered in Switzerland under OFSP n* : 6114844,
CLASSIFICATION - Under the criteria of directive EEC/B7/548 (dangerous substances) and EEC/88/378
LABELLING (dangerous preparstions) :
Chevron Chemical S A Page &8
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R 38 : irrtating to skin.
R 41 : risk of sarious darnage to eyes.
S 24/25 : avoid contact with skin and eyes.

$ 26 : in casa of contact with eyss, rinse immediately with plenty of water and seek
medical advice.

S 38/37/39 . wear sultable protective clothing, gloves and eye/face protection

OTHER INFORMATION

I ek

The information is based on the data of which we are.awsiz-and is believed to be correct as of the data hereof. Since
the information contalned herein may be applied undéttpndtions beyond our control and with which we may be
unfamniliar and since data made available subsequent to the date hereof may suggest madification of the information,
e do not assume any responsability for the result of its use. This information Is fumished upon condition that the
__Jerson receiving it shall make his own detarmination of the suitahility of the material for his particulac purposa.

Chevron Chemical S A Poge 6/8

v10/L00(3 ¥0071d HLY @ % ¥ 2vcoselbos XVI 6S:ZT NHL TooZ,/So/Vo

EPAPA005000031



- Material
’\A _A_EL:QD Safety Data Sheet

CcC HEMI C A L

HIiTEC 055 Performance Additive MSDS No. HO55

EPAPA005000032



'?-ﬁTEC 055 Performance Additive In Case of Emergency 1-800-403-0044 (US/Canada) 1-804-648-T72T (Int'l) 32-2- Page: 2/§

EPAPA005000033



iTEC 055 Performance Additive In Case of Emergency 1-800-403-0044 (US/Canada) 1-804-648-7727 (Int'l) 32-2- Page: 3/5
507-20-64 (Eu}

EPAPAO005000034



HIiTEC 055 Performance Additive In Case of Emergency 1-800-403-0044 (US/Canada) 1-804-648-7727 (Int'l) 32-2-  Page: 4/5
507-20-64 (Eu

EPAPAO005000035



P-m'EC 055 Performance Additive in Case of Emergency 1-800-403-0044 (US/Canada) 1-804-648-772T (Int') 32-2- Page: 5/5
{ 7-20-64 (Eur

*** END OF MSDS ***
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HIiTEC 059 Performance Additive

25l

MSDS no. H059

HIiTEC is a trademark owned by Afton Chemical Corporation or one of its subsidiaries.

1. Product and company identification

Petrochemical industry: Friction Modifier
26 June 2008

Product use
Date of issue/Revisions

In case of emergency - Chemical

1-800-403-0044 (US & Canada)
1-804-648-7727 (International)

32-2-507-20-64 (Europe)
81-3-5210-4890 (Japan)

Manufacturer / Supplier

Afton Chemical Corporation

500 Spring St.
Richmond, VA 23219
1-804-788-5800

In Japan:

Afton Chemical Japan Corporation
. Sumitomo Fudousan Sanbancho Bldg. 5F

6-26 Sanbancho, Chiyoda-ku

Tokyo 102-0075 Japan

" T'mergency phone: 81-3-5210-4890

Afton Chemical Limited
Euro-Tech Centre

London Road, Bracknell, Berkshire
RG12 2UW, England

44 1344-304141
msds@aftonchemical.com

In Australia:

Afton Chemical Asia Pacific Company
Level 9, 20 Berry Street

North Sydney, NSW 2060

Australia

Telephone number: 02-9923-1588

Business Hours: 9:00am - 5:00pm

2. Hazards identification

Notice to reader

Afton operates a world-wide system for hazard communication. Some hazards shown in Section 2 may apply to non-EU countries and may not result in
classification and labeling in the EU. Please see Sections 3 and 15 for country specific classification information, and Section 11 for additional details.

Europe: The product is not classified as dangerous according to Directive 1999/45/EC and its amendments.
Australia: " NON-HAZARDOUS SUBSTANCE. NON-DANGEROUS GOODS.

: WARNING!
CAUSES EYE IRRITATION.

Primary hazards and critical effects

Environmental hazards Not classified as dangerous for the environment according to EC criteria.

Hazardous Material Health 1

Information System n

(US.A) Fire hazard 1
Reactivity 0

GHS Classification

Hazard classification : Not regulated.

Symbol

Signal word

Hazard statements No known significant effects or critical hazards.

EPAPA005000037



HIiTEC 059 Performance Additive In Case of Emergency 1-800-403-0044 (US/Canada) 1-804-648-7727 (int'l) 32-2-507-Page: 2/5

20-64 (Eu)
Precautionary statements
Prevention : Not applicable.
lesponse : Not applicable.
Storage : Not applicable.
Disposal : Not applicable.

3. Composition/Information on ingredients

Note: see section 8 for occupational exposure limits and section 11 for LC50/LD50 information

Substance/Preparation : Substance
Ingredient name CAS no. Cone. (% wiw) EU Classification WHMIS
Regulated?
No component is present at sufficient concentration to require a hazard classification for health in accordance with EC Directives.
4. First aid measures
Inhalation : If inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen. Get
medical attention if symptoms appear.
Ingestion : If affected person is fully conscious, give one glass of water to drink. Never give anything by mouth to an
unconscious person. Get medical attention if symptoms appear.
Skin contact : Wash with soap and water. Get medical attention if irritation develops.
Eye contact : In case of contact, immediately flush eyes with plenty of water for at least 15 minutes. Get medical attention
immediately.
5. Fire-fighting measures
xtinguishing media : In case of fire, use water spray (fog), foam, dry chemical or COs.
Fire-fighting procedures : Fire-fighters should wear positive pressure self-contained breathing apparatus (SCBA) and fulf turnout
gear.
Hazardous decomposition products  : Decomposition products may include the following materials:
carbon dioxide
carbon monoxide
phosphorus oxides
Flash point :  Closed cup: 94°C (201.2°F) [Minimum Pensky-Martens.]
6. Accidental release measures
Personal precautions : Immediately contact emergency personnel. Keep unnecessary personnel away. Use suitable protective
equipment (section 8). Follow all fire-fighting procedures (section 5).
Environmental precautions : If emergency personnel are unavailable, contain spilled material. For small spills, add absorbent (soil may be
and clean-up methods used in the absence of other suitable materials) and use a non-sparking or explosion-proof means to transfer

material to a sealable, appropriate container for disposal. For large spills, dike spilled material or otherwise
contain material to ensure runoff does not reach a waterway. Place spilled material in an appropriate container for
disposal. Avoid contact of spilled material with soil and prevent runoff entering surface waterways.

Note: see section 1 for emergency contact information and section 13 for waste disposal.

7. Handling and storage

Handling : Avoid contact with eyes. Wash thoroughly after handling.
Storage :  Keep container tightly closed. Keep container in a cool, well-ventilated area.

8. Exposure controls and personal protection

Engineering controls . Provide exhaust ventilation or other engineering controls to keep the airborne concentrations of vapors
below their respective threshold limit value.

Personal protective equipment
Respiratory system : Use appropriate respiratory protection if there is the potential to exceed the exposure limit(s).

Skin and body : Disposable outer garments when there is a risk of contact with the material.
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Hands

Eyes

Occupational exposure limits
Ingredient name

Exposure limit not established.

Hand Protection: Wear chemical resistant gloves. Nitrile gloves of minimum thickness 0.4 mm have an
expected breakthrough time of 480 minutes or less when in frequent contact with the product. Due to variable
exposure conditions the user must consider that the practical use of a chemical-protective glove in practice
may be much shorter than the permeation time above. Manufacturer’s directions for use, especially about the
minimum thickness and the minimum breakthrough time, must be observed. This information does not replace
suitability tests by the end user since glove protection varies depending on the conditions under which the
product is used.

Safety goggles are considered minimum protection. Goggles with a face shield may be necessary depending
on quantity of material and conditions of use.

OEL United States OEL Canada OEL Europe OEL _Australia

9. Physical and chemical properties

Physical state and Appearance : Solid. (Waxy solid.]

Color ¢ White.
Odor : Pungent.
Density * Not determined.
Specific gravity ¢ 0.94 @ 15.6/15.6 °C.
Solubility :
Viscosity : 9.5cS5t@60°C
4.0 cSt @ 100°C.
Melting/Freezing Point (°C): : 38°C (100.4°F)
Auto-ignition temperature : Not determined.
Flash point : Closed cup: 94°C (201.2°F) [Minimum Pensky-Martens ]

0. Stability and reactivity

Stability :  The product is stable.
Materials to avoid : Strong oxidizing and reducing agents.
Conditions to avoid : High temperatures, sparks, and open flames.

11. Toxicological information

Routes of entry : Skin, Eyes, Ingestion, and Inhalation.
Target organs : Contains material which may cause damage to the following organs: eyes.
Acute effects
Inhalation :  Not determined.
Ingestion : Not determined.
Skin contact : Non-irritating to the skin.
Eye contact : lrritating to eyes.

Does not meet EU R41 or R36 classification criteria.

Adverse effects ¢ Not determined.

Carcinogenic effects

Product/ingredient name

ACGIH IARC EPA NIOSH NTP OSHA EU

Not classified or listed by IARC, NTP, OSHA, EU and ACGIH.

Toxicity data

Product/ingredient name
HIiTEC 059 Performance Additive

Result Species Dose Exposure
LD50 Dermal Rabbit >20000 mg/kg -
LDS0 Oral Rat 9050 mg/kg -

Other information :  Not available.

EPAPA005000039



HITEC 059 Performance Additive In Case of Emergency 1-800-403-0044 (US/Canada} 1-804-648-7727 (int'l) 32-2-507-Page: 4/5

20-64 (Eu)
12. Ecological information
“nvironmenta! hazards : Not classified as dangerous for the environment according to EC criteria. Based on calculation.
.nvironmental fate : This product contains components which may be persistent in the environment.
13. Disposal considerations
Waste handling and :  Waste must be disposed of in accordance with federal, state and local environmental control regulations.
disposal
14. Transport information
Regulatory UN number |Proper shipping name Class Packing group Label Additional information
information
DOT Not - - - Remarks

Classification  [regulated.

TDG Not - - - -
Classification ~ fegulated.

ADR/RID Class |[Not - - - -
regulated.

IMDG Class Not - - - -
regulated.

IATA-DGR Not - - - -
Class regulated.

ADG Class Not
regulated.

Notice to reader

The above transport information is provided to assist in the proper classification of this product and may not be suitable for all shipping conditions.

15. Regulatory information

EU regulations
Risk phrases : This product is not classified according to EU legislation.
Safety phrases : Nof applicable.

US regulations

SARA 313 toxic chemical : No SARA 313 chemicals are present above the reporting threshold.
notification and release
reporting (w/w%)

SARA 311/312 Hazardous  : SARA 311/312 MSDS distribution - chemical inventory - hazard identification: No products were found.
Categorization

RQ (Reportable quantity) : CERCLA: Hazardous substances.: No products were found.

State - California Prop. 65 ¢ No products were found.

Canadian regulations
WHMIS (Classification) : Not determined.

International Inventory Status

United States (TSCA) : All components are listed or exempted.
Canada :  All components are listed or exempted.
Europe :  All components are listed or exempted.
Japan (ENCS) :  All components are listed or exempted.
Australia (NICNAS) :  Ali components are listed or exempted.
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Korea (ECL) :  All components are listed or exempted.
China (IECSC) :  All components are listed or exempted.

Philippines (PICCS) : All components are listed or exempted.

I 16. Other information

PREPARATION INFORMATION
Validated by HS&E Department (Tel: +1 804 788 5800) on 6/26/2008.

4
Date of printing : 7/172008.

Indicates information that has changed from previously issued version.

Notice to reader

This information and these recommendations are offered in good faith and believed to be correct as of the date hereof. Information and recommendations are
supplied upon the condition that the recipients will make their own decision as fo safety and suitability for their purposes. No representations or warranties,
either expressed or implied, of merchantability, fitness for a particular purpose, or of any other nature, are made with respect to the product or the
information and recommendations. Afton makes no repr ion as to completeness or accuracy. In no event will Afton be responsible for damages of any
nature whatsoever resulting from the use or reliance upon the information and recommendations.

ADDRESS CONTACT INFORMATION

In the United States and Canada:
Afton Chemical Corporation

500 Spring Street

Richmond, Virginia

USA 23219-2183

Telephone number: 804-788-5800

In Singapore:
111 Somerset Road
09-05
singapore Power Building
Singapore 238164
Telephone number: 65-6732-0822

In Europe:

Afton Chemical Limited
Euro-Tech Centre

London Road, Bracknell, Berkshire
RG12 2UW, England
44-1344-304141

In Japan:

Afton Chemical Japan Corporation
Sumitomo Fudousan Sanbancho Bldg. 5F
6-26 Sanbancho, Chiyoda-ku

Tokyo 102-0075 Japan

Emergency phone: 81-3-5210-4890

In Australia:

Afton Chemical Asia Pacific Company
Level 9, 20 Berry Street

North Sydney, NSW 2060

Australia

Telephone number: 02-9923-1588
Business Hours: 9:00am - 5:00pm

%%+ END OF MSDS ***
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HIiTEC 082 Performance Additive MSDS no. H082
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'\ A‘Fton Material Safety Data Sheet

C H E M C A L

HIiTEC 152 Performance Addltlve

MSDS no. H152

HiTEC is a trademark owned by Afton Chemical Corporation or one of its subsidiaries.

1. Product and company identification

Product use Petrochemical industry: Tackiness Additive

Date of issue/Revisions 26 June 2008

In case of emergency - Chemical
1-800-403-0044 (US & Canada)

1-804-648-7727 (International)
32-2-507-20-64 (Europe)
81-3-5210-4890 (Japan)

Manufacturer / Supplier

Afton Chemical Corporation
500 Spring St.

Richmond, VA 23219
1-804-788-5800

In Japan:

Afton Chemical Japan Corporation
Sumitomo Fudousan Sanbancho Bldg. 5F

6-26 Sanbancho, Chiyoda-ku
Tokyo 102-0075 Japan

Smergency phone: 81-3-5210-4890

Afton Chemical Limited
Euro-Tech Centre

London Road, Bracknell, Berkshire
RGI12 2UW, England

44 1344-304141
msds@aftonchemical.com

In Australia:

Afton Chemical Asia Pacific Company
Level 9, 20 Berry Street

North Sydney, NSW 2060

Australia

Telephone number: 02-9923-1588
Business Hours: 9:00am - 5:00pm

. Hazards identification

Notice to reader

Afton operates a world-wide system for hazard communication, Some hazards shown in Section 2 may apply to non-EU countries and may not result in
classification and labeling in the EU. Please see Sections 3 and 15 for country specific classification information, and Section 11 for additional details.

Europe:

Australia: NON-HAZARDOUS SUBSTANCE. NON-DANGEROUS GOODS.

Primary hazards and critical effects

Environmental hazards

NOTICE!

The product is not classified as dangerous according to Directive 1999/45/EC and its amendments.

Not classified as dangerous for the environment according to EC criteria.

Hazardous Material Health 0
Information System Fire bazard 1
(U.S.A))

Reactivity 0
GHS Classification
Hazard classification Not regulated.
Symbol
Signal word

Hazard statements

Precautionary statements

No known significant effects or critical hazards.
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Prevention : Not applicable.
Response : Not applicable.
Storage : Not applicable.
Disposal : Not applicable.

3. Composition/Information on ingredients

Note: see section 8 for occupational exposure limits and section 11 for LC50/LD50 information

Substance/Preparation : Preparation
Ingredient name CAS no. Conc. (% w/w) EU Classification WHMIS
I— Regulated?
Mineral Qil Mixture. 60- 100 Not classified. No.
4. First aid measures
Inhalation : If inhaled, remove to fresh air. [f not breathing, give arificial respiration. If breathing is difficult, give oxygen. Get
medical attention if symptoms appear.
Ingestion ¢ If affected person is fully conscious, give one glass of water to drink. Never give anything by mouth to an
unconscious person. Get medical attention if symptoms appear.
Skin contact ¢ Wash with soap and water. Get medical attention if irritation develops.
Eye contact : In case of contact, immediately flush eyes with plenty of water for at least 15 minutes. Get medical attention
immediately.
5. Fire-fighting measures
Extinguishing media : In case of fire, use water spray (fog), foam, dry chemical or CO..
Fire-fighting procedures : Fire-fighters should wear positive pressure self-contained breathing apparatus (SCBA) and full turnout
gear.
tlazardous decomposition products :  Decomposition products may include the following materials:
carbon dioxide
carbon monoxide
Flash point : Closed cup: 155°C (311°F) [Pensky-Martens. Minimum}
6. Accidental release measures
Personal precautions : Immediately contact emergency personnel. Keep unnecessary personnel away. Use suitable protective

equipment (section 8). Follow all fire-fighting procedures (section 5).

Environmental precautions : |f emergency personnel are unavailable, contain spilled material. For small spills, add absorbent (soil may be
and clean-up methods used in the absence of other suitable materials) and use a non-sparking or explosion-proof means to transfer
material to a sealable, appropriate container for disposal. For large spills, dike spilled material or otherwise
contain material to ensure runoff does not reach a waterway. Place spilled material in an appropriate container for
disposal. Avoid contact of spilled material with soil and prevent runoff entering surface waterways.

Note: see section 1 for emergency contact information and section 13 for waste disposal.

7. Handling and storage

Handling :  Wash thoroughly after handling.
Storage :  Keep container tightly closed. Keep container in a cool, well-ventilated area.

8. Exposure controls and personal protection

Provide exhaust ventilation or other engineering controls to keep the airborne concentrations of vapors
below their respective threshold limit value.

Engineering controls

Personal protective equipment
Use appropriate respiratory protection if there is the potential to exceed the exposure limit(s).

Respiratory system

Skin and body : Disposable outer garments when there is a risk of contact with the material.

Hands : Use chemical-resistant, impervious gloves.

Eyes Safety glasses with side shields. Goggles with a face shield may be necessary depending on quantity of

material and conditions of use.

Occupational exposure limits
Ingredient name OEL United States OEL Canada OEL Europe OEL Australia

EPAPA005000050



iTEC 152 Performance Additive In Case of Emergency 1-800-403-0044 (US/Canada) 1-804-648-7727 (Int'l) 32-2-507-Page: 3/5

20-64 (Eu)
1) Mineral Qil ACGIH (United (Canada). EH40 (UK) (Europe, NOHSC (Australia,
States). 2002). 2003).
TWA: 5 mg/m?® TWA: 5 mg/m?® TWA: 5 mg/im* 8 TWA: 5 mg/m* 8
STEL: 10 mg/m® STEL: 10 mg/m? hour(s). hour(s).
OSHA (United
States).
TWA: 5 mg/m®

9. Physical and chemical properties

Physical state and Appearance : Liquid. [Viscous liquid.)

Color : Clear. Pale color.
Odor : Petroleum. [Slight]
Density . 0.875 g/cm’ at 15°C
Specific gravity t 0.875@ 15.6/15.6°C
Solubility ¢ Insoluble in the following materials: cold water.
Viscosity :
2850 cSt at 100°C (target).
Auto-ignition temperature : Not determined.
Flash point : Closed cup: 155°C (311°F) [Pensky-Martens. Minimum]

10. Stability and reactivity

Stability :  The product is stable.

Materials to avoid : Strong oxidizing and reducing agents.
Conditions to avoid ¢ High temperatures, sparks, and open flames.

11. Toxicological information

Loutes of entry ;. Skin, Eyes, Ingestion, and Inhalation.

Target organs : None known.

Acute effects
Inhalation :+ Inhalation of oil mist or vapors at elevated temperatures may cause respiratory irritation.
Ingestion : Not determined.

Skin contact

Repeated or prolonged contact with the preparation may cause removal of natural fat from the skin, resulting in
non-allergic contact dermatitis and absorption through the skin.

Eye contact : Non-irritating to the eyes.
Adverse effects i Not determined.

Carcinogenic effects
Product/ingredient name -ACGIH IARC EPA NIOSH NTP OSHA EU
Not classified or listed by IARC, NTP, OSHA, EU and ACGIH.

Toxicity data

Product/ingredient name Result Species Dose Exposure
Not determined

rl2. Ecological information

Znvironmental hazards : Not classified as dangerous for the environment according to EC criteria. Based on calculation.
Environmental fate ¢ This product contains components which may be persistent in the environment.
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13. Disposal considerations

Vaste handling and
.isposal

Waste must be disposed of in accordance with federal, state and local environmental control regulations.

14. Transport information

Regulatory UN number |Proper shipping name Class Packing group Label Additional information
information

DOT Not - - - -

Classification  [regulated.

DG Not - - - .

Classification  fegulated.

ADR/RID Class [Not
regulated.

IMDG Class Not
regulated.

IATA-DGR Not
Class regulated.

ADG Class Not
regulated.

Not available.

Notice to reader

The above transport information is provided to assist in the proper classification of this product and may not be suitable for all shipping conditions.

. 5. Regulatory information

EU regulations
Risk phrases
Safety phrases

US regulations

SARA 313 toxic chemical
notification and release
reporting (w/w%)

SARA 311/312 Hazardous
Categorization

RQ (Reportable quantity)

State - California Prop. 65

Canadian regulations
WHMIS (Classification)
International Inventory Status

United States (TSCA)
Canada

Europe

Japan (ENCS)
Australia (NICNAS)
Korea (ECL)

China (IECSC)
Philippines (PICCS)

: This product is not classified according to EU legislation.

: Not applicable.

No SARA 313 chemicals are present above the reporting threshold.

SARA 311/312 MSDS distribution - chemical inventory - hazard identification: SARA 311/312 Nuisance Mist/Dust

Only

: CERCLA: Hazardous substances.: No products were found.

No products were found.

: Not controlled under WHMIS (Canada).

All components are listed or exempted.

All components are listed or exempted.

All components are listed or exempted.

All components are listed or exempted.

All components are listed or exempted.
All components are listed or exempted.

All components are listed or exempted.

All components are listed or exempted.
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16. Other information

JREPARATION INFORMATION
Validated by HS&E Department (Tel: +1 804 788 5800) on 6/26/2008.

V
Date of printing : 8/7/2008.

Indicates information that has changed from previously issued version.

Notice to reader

This information and these recommendations are offered in good faith and believed to be correct as of the date hereof. Information and recommendations are
supplied upon the condition that the recipients will make their own decision as to safety and suitability for their purposes. No representations or warranties,
either expressed or implied, of merchantability, fitness for a particular purpose, or of any other nature, are made with respect to the product or the
information and recommendations. Afton makes no representation as to completeness or accuracy. In no event will Afton be responsible for damages of any
nature whatsoever resulting from the use or reliance upon the information and recommendations.

ADDRESS CONTACT INFORMATION

In the United States and Canada:
Afton Chemical Corporation

500 Spring Street

Richmond, Virginia

USA 23219-2183

Telephone number: 804-788-5800

In Singapore:
111 Somerset Road

In Europe:

Afton Chemical Limited
Euro-Tech Centre

London Road, Bracknell, Berkshire
RG12 2UW, England
44-1344-304141

In Japan:
Afton Chemical Japan Corporation

#09-05 Sumitomo Fudousan Sanbancho Bldg. 5F
Singapore Power Building 6-26 Sanbancho, Chiyoda-ku
Singapore 238164 Tokyo 102-0075 Japan
Telephone number: 65-6732-0822 Emergency phone: 81-3-5210-4890
n Australia:

Afton Chemical Asia Pacific Company
Level 9, 20 Berry Street

North Sydney, NSW 2060

Australia

Telephone number: 02-9923-1588
Business Hours: 9:00am - 5:00pm

* %+ END OF MSDS * * *
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HIiTEC 301 Performance Additive MSDS no. H301
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HIiTEC 306 Performance Additive MSDS No. H306
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HiTEC 307 Performance Additive MSDS no. H307

HiTEC is a trademark owned by Afton Chemical Corporation or one of its subsidiaries,
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HIiTEC 312 Performance Additive MSDS no. H312

HIiTEC is a trademark owned by Afton Chemical Corporation or one of its subsidiaries.

1. Product and company identification

Product use Petrochemical industry: Extreme Pressure Agent
Date of issue/Revisions 28 November 2007

In case of emergency - Chemical

1-800-403-0044 (US & Canada)
1-804-648-7727 (International)
32-2-507-20-64 (Europe)
81-3-5210-4890 (Japan)

Manufacturer / Supplier

Afton Chemical Corporation Afton Chemical Limited
500 Spring St. Euro-Tech Centre
Richmond, VA 23219 London Road, Bracknell, Berkshire
1-804-788-5800 RG12 2UW, England
44 1344-304141
msds@aftonchemical.com
In Japan: In Australia:
Afton Chemical Japan Corporation Afton Chemical Asia Pacific Company
Sumitomo Fudousan Sanbancho Bldg. 5F Level 9, 20 Berry Street
6-26 Sanbancho, Chiyoda-ku North Sydney, NSW 2060
Tokyo 102-0075 Japan Australia
Emergency phone: 81-3-5210-4890 Telephone number: 02-9923-1588

Business Hours: 9:00am - 5:00pm

2. Hazards identification

Notice to reader

Afton operates a world-wide system for hazard communication. Some hazards shown in Section 2 may apply to non-EU countries and may not result in
classification and labeling in the EU. Please see Sections 3 and 15 for country specific classification information, and Section 11 for additional details.

The substance is not classified as dangerous according to Directive 67/548/EEC and its amendments.
Not classified as hazardous according to the criteria of NOHSC nor classified as dangerous goods according to the ADG Code.

" Primary hazards and critical effects : WARNING!

Physical/chemical hazards : COMBUSTIBLE. - United States and Canada
VAPOR MAY CAUSE FLASH FIRE.

Environmental hazards : Not classified as dangerous for the environment according to EC criteria.
:—Iizardc;ys Néatetrial [Health )
nrormation system Fire hazard 2
(U.S.A) -
Reactivity 0

3. Composition and information on ingredients

Note: see section 8 for occupational exposure limits and section 11 for LC50/LD50 information.

Substance/Preparation : Substance
gredi 3 Conc. (% wiw Classificati WHMIS
Ingredient name CAS no. (% } EU Classification Reaulated? .

P component is present at sufficient concentration to require a
hazard classification for health in accordance with EC Directives.
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4. First aid measures

Inhalation : If inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen. Get
medical attention if symptoms appear.
Ingestion ¢ If affected person is fully conscious, give one glass of water to drink. Never give anything by mouth to an
) unconscious person. Get medical attention if symptoms appear.
Skin contact : Wash with soap and water. Get medical attention if irritation occurs.
Eye contact : In case of contact, immediately flush eyes with plenty of water for at least 15 minutes. Get medical attention
immediately.

5. Fire-fighting measures

Extinguishing media : Incase of fire, use water spray (fog), foam, dry chemical, or CO2.

Fire-fighting procedures : Fire-fighters should wear positive pressure self-contained breathing apparatus (SCBA) and full turnout
gear.

Fire/lexplosion hazards : COMBUSTIBLE. - United States and Canada

VAPOR MAY CAUSE FLASH FIRE. Vapors may accumulate in low or confined areas or travel a
considerable distance to a source of ignition and flash back. Runoff to sewer may create fire or explosion

hazard.
Hazardous decompaosition : These products are carbon oxides (CO, CO2) Hydrogen Sulfide
products
Flash point : Closed cup: 80°C (176°F). (Pensky-Martens. Minimum)

6. Accidental release measures

Personal precautions : Immediately contact emergency personnel. Eliminate all ignition sources. Keep unnecessary personnel away.
Use suitable protective equipment (section 8). Follow all fire-fighting procedures (section 5). Do not touch or
walk through spilled material.

Environmental precautions : |If emergency personnel are unavailable, contain spilled material. For small spills, add absorbent (soil may be

and clean-up methods used in the absence of other suitable materials) and use a non-sparking or explosion-proof means to transfer
material to a sealable, appropriate container for disposal. For large spills, dike spilled material or otherwise
contain material to ensure runoff does not reach a waterway. Place spilled material in an appropriate container for
disposal. Avoid contact of spilled material with soil and prevent runoff entering surface waterways.

Note: see section 1 for emergency contact information and section 13 for waste disposal.

7. Handling and storage

Handling :  Keep container closed. Use only with adequate ventilation. Keep away from heat, sparks and flame. To avoid
fire or explosion, dissipate static electricity during transfer by grounding and bonding containers and equipment
before transferring material. Use explosion-proof electrical (ventilating, lighting and material handling) equipment.

Storage : Store in a segregated and approved area. Keep container in a cool, well-ventilated area. Keep container tightly
closed and sealed until ready for use. Avoid all possible sources of ignition (spark or flame).

8. Exposure controls and personal protection

Engineering controls . Provide exhaust ventilation or other engineering controls to keep the airborne concentrations of vapors
*  below their respective threshold limit value.

Personal protective equipment

Respiratory system 1 Use appropriate respiratory protection if there is the potential to exceed the exposure limit(s).

Skin and body + Disposable outer garments when there is the potential for contact with the material.

Hands 1 Use chemical resistant, impervious gloves.

Eyes : Safety glasses with side shields. Goggles with a face shield may be necessary depending on quantity of

material and conditions of use.
Occupational exposure limits
Ingredient name OEL United States OEL Canada OEL Europe OEL_Australia
B Exposure limit not established.

9. Physical and chemical properties

Yhysical state and * Liquid. (Clear.)
Appearance

Color * Yellow. to Amber.
Odor : Pungent.
Vapor pressure ¢ 0.52mmHg at 50°C.
Specific gravity * 1.135at 15.6°C (target).

———— -
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Viscosity

Flash point

* 59 ¢St @ 40°C (typical)
8 ¢St at 100°C (target).
¢ Closed cup: 80°C (176°F). (Pensky-Martens. Minimum)

10. Stability and reactivity

Stability

Materials to avoid
Conditions to avoid

The product is stable.

Strong oxidizing and reducing agents.
High temperatures, sparks, and open flames.

11. Toxicological information

Routes of entry
Target organs

Acute effects
Inhalation

Ingestion
Skin contact

Eye contact
Adverse effects

Carcinogenic effects

Toxicity data

Ingredient name
Not determined.

Other information

Skin, Eyes, Ingestion, and Inhalation.

None known.

Non-irritating to the respiratory system.
¢ Not determined.

. Non-irritating to the skin.
: Non-irritating to the eyes.
Not determined.

. Not classified or listed by IARC, NTP, OSHA, EU and ACGIH.

Test Result Route

Not available.

Species

12. Ecological information

Environmental hazards
Environmental fate

Germany water class

Not classified as dangerous for the environment according to EC criteria. Based on calculation.

This product contains components which may be persistent in the environment.

1

13. Disposal considerations

Waste handling and
disposal

Waste must be disposed of in accordance with federal, state and local environmental control regulations.

14. Transport information

Classification

(sulfurized olefins) liquid.

Regulatory UN number| Proper shipping name Class Packing group Label Additional information
information
DOT NA1993 Combustible liquids, n.o.s. | Combustible! llI -

TDG Not

Classification fegulated.

ADR/RID Class

IMDG Class Not

Fregulated.

IATA-DGR Not

Class regulated.

ADG Class Not

| regulated.

Notice to reader

The above transport information is provided to assist in the proper classification of this product and may not be suitable for all shipping conditions.
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15. Regulatory information

EU regulations
Risk phrases
Safety phrases

US regulations

SARA 313 toxic chemical
notification and release
reporting (wiw%)

SARA 311/312 Hazardous :
Categorization

RQ (Reportable quantity)

State - California Prop. 65

Canadian regulations
WHMIS (Classification)
International Inventory Status

United States
Canada
Europe
Japan
Australia
Korea

China
Philippines

: This product is not classified according to EU legislation.
: Not applicable.

No SARA 313 chemicals are present above the reporting threshold.

SARA 311/312 MSDS distribution - chemical inventory - hazard identification: Fire hazard

: CERCLA: Hazardous substances.: No products were found.

: California Prop. 65: No products were found.

: All components on TSCA Inventory
: All components on DSL

1 All components on EINECS

: All components on METI

: All components on NICNAS

: All components on ECL

: Al components on IECSC

:  All components on PICCS

: Class B-3: Combustible liquid with a flash point between 37.8°C (100°F) and 93.3°C (200°F).

|16. Other information

PREPARATION INFORMATION

Validated by HS&E Department

vV

Date of printing

(Tel: +1 804 788 5800) on 11/28/2007.

11/28/2007.

Indicates information that has changed from previously issued version.

Notice to reader

This information and these recommendations are offered in good faith and believed to be correct as of the date hereof. Information and
recommendations are supplied upon the condition that the recipients will make their own decision as to safety and suitability for their
purposes. No representations or warranties, either expressed or implied, of merchantability, fitness for a particular purpose, or of any
other nature, are made with respect to the product or the information and recommendations. Afton makes no representation as to
completeness or accuracy. In no event will Afton be responsible for damages of any nature whatsoever resulting from the use or reliance
upon the information and recommendations.

ADDRESS CONTACT INFORMATION

In the United States and Canada:
Afton Chemical Corporation

500 Spring Street

Richmond, Virginia

USA 23219-2183

Telephone number: 804-788-5800

In Singapore:

111 Somerset Road

$09-05

Singapore Power Building
Singapore 238164

Telephone number: 65-6732-0822

In Europe:

Afton Chemical Limited

Euro-Tech Centre

London Road, Bracknell, Berkshire

RG12 2UW, England
44-1344-304141

In Japan:

Afton Chemical Japan Corporation
Sumitomo Fudousan Sanbancho Bldg.

5F

6-26 Sanbancho, Chiyoda-ku
Tokyo 102-0075 Japan
Emergency phone: 81-3-5210-4890
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In Australia:

Afton Chemical Asia Pacific Company
Level 9, 20 Berry Street

North Sydney, NSW 2060

Australia

felephone number: 02-9923-1588
Business Hours: 9:00am - 5:00pm

*** END OF MSDS ***
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HIiTEC 317T Performance Additive MSDS no. H317T
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HIiTEC 335 Performance Additive MSDS No. H335
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HIiTEC 340 Performance Additive MSDS no. H340

HIiTEC is a trademark owned by Afton Chemical Corporation or one of its subsidiaries.
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HiTEC 343 Performance Additive MRDS st H343

HIiTEC is a trademark owned by Afton Chemical Corporation or one of its subsidiaries.
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HIiTEC 344 Performance Additive MSDS no. H344

HIiTEC is a trademark owned by Afton Chemical Corporation or one of its subsidiaries.
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AiTEC 348 Performance Additive MSDS no.

HIiTEC is a trademark owned by Afton Chemical Corporation or one of its subsidiaries.
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HIiTEC 355 Performance Additive MSDS no. H355

HiTEC is a trademark owned by Afton Chemical Corporation or one of its subsidiaries. -%%
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HITEC 356 Performance Additive MSDS No. H356

HIiTEC is a trademark owned by Afton Chemical Corporation or one of its subsidiaries.
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HIiTEC 362C Performance Additive MSDS no. H362C

HITEC is a trademark owned by Afton Chemical Corporation or one of its subsidiaries.
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HIiTEC 381 Performance Additive MSDS no.
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HIiTEC 385 Performance Additive MSDS no. H385

HIiTEC is a trademark owned by Afton Chemical Corporation or one of its subsidiaries.
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HIiTEC 387 Performance Additive MSDS No. H387

Ay yus

HITEC is a trademark owned by Afton Chemical Corporation or one of its subsidiaries.

1. Product and Company Identification

Chemical Family Petrochemical.

Product Use Petrochiemical industry: Gear oil additive
CAS No. Mixture.

Validation Date 3 June 2004

In Case of Emergency

1-800-403-0044 (US & Canada)

1-804-648-7727 (Intemationat)

32-2-507-20-84 (Europe)

Manufacturer / Supplier

Afton Chemical Corporation Afton Chemical Limited
500 Spring St. Euro-Tech Centre
Richmond, VA 23219 London Road, Bracknell, Berkshire
1-804-788-5800 RG12 2UW, England
44 1344-304141

2. Composition and Information on Ingredients

Note: See section 8 for occupational exposure limits and section 11 for LC50/LDS0 information,

Substance/Preparation :  Preparation

|ngredient Name CAS No. Conc. (% wiw) EU Classification WHMIS
Regulated?

Mineral Oil Mixture. 30-60 Not controlled under DSD  No.

(Europe).

3. Hazards Identification

Notice to Reader

Afton operates a world-wide system for hazard communication. Some hazards shown in Section 3 may apply to non-EU countries and may not result in classification and
labeling in the EU. Please see Section 2 and 15 for country specific classification information, and Section 11 for additional details.

The preparation is not classified as dangerous according to Directive 1999/45/EC and its amendments.

Primary Hazards and Critical Effects : WARNING!
COMBUSTIBLE LIQUID AND VAPOR.
‘ VAPOR MAY CAUSE FLASH FIRE.

Physical/Chemical Hazards :  Combustible.
Environmental Hazards :  Not classified as dangerous for the environment according to EC criteria.
Hazardous Material Health 0
Information System :

Fire Hazard 2
(US.A)

Reactivity 0

4. First Aid Measures

Inhalation : If inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen. Get medical
attention if symptoms appear.

Ingestion . If affected person is fully conscious, give one glass of water to drink. Never give anything by mouth 1o an unconscious person.
Get medical attention if symptoms appear.

Skin Contact : Wash with soap and water. Get medical attention if inritation occurs.

Eye Contact : Immediately flush eyes with running water for at least 15 minutes, keeping eyelids open. Get medical attention immediately.

{
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5. Fire-Fighting Measures

‘xtinguishing Media : Incase of fire, use water spray (fog), foam, dry chemicals, or CO2.
Fire-Fighting Procedures . Fire fighters should wear positive pressure self-contained breathing apparatus (SCBA) and full tumout gear.
Fire/Explosion Hazards :  Combustible liquid and vapor. Vapor may cause fire.
Hazardous Decomposition Products :  These products are carbon oxides (CO, C0O2), nitrogen oxides (NO, NO2...), sulfur oxides (802, SO3...).
Flash point :  Closed cup: 85°C (185°F). (Pensky-Martens. Minimum)

6. Accidental Release Measures

Personal Precautions : Immediately contact emergency personnel. Eliminate all ignition sources. Keep unnecessary personnel away. Use
suitable protective equipment (Section 8). Follow all fire fighting procedures (Section 5). Do not touch or walk through
spilled material.

Environmental Precautions :  If emergency personnel are unavailable, contain spilled material. For small spills add absorbent (soil may be used in the

and Clean-up Methods absence of other suitable materials) and use a non-sparking or explosion proof means to transfer material to a sealed,

appropriate container for disposal. For large spills dike spilled material or otherwise contain material to ensure runoff does
not reach a waterway. Place spilled material in an appropriate container for disposal. Minimize contact of spilled material
with soils to prevent runoff to surface waterways.

Note: See section 1 for emergency contact information and section 13 for waste disposal.

7. Handling and Storage

Handling :  Keep away from heat, sparks and flame. Avoid prolonged or repeated contact with skin. Keep container closed. Use only
with adequate ventilation. Wash thoroughly after handling. To avoid fire, minimize ignition sources.
Storage :  Keep container tightly closed and sealed until ready for use. Avoid all possible sources of ignition (spark or flame). Keep

container in a well-ventifated place.

8. Exposure Controls and Personal Protection

Engineering Controls . Provide exhaust ventilation or other engineering controls to keep the airborne concentrations of vapors below their
* respective threshold limit value.

Personal Protective Equipment

Respiratory System : Use appropriate respiratory protection if there is the potential to exceed the exposure limit(s).

Skin and Body : Disposable outer garments when there is the potential for contact with the material.

Hands : Use chemical resistant, impervious gloves.

Eyes : Safety glasses with side shields. Goggles with a face shield may be necessary depending on quantity of material and

conditions of use.

Occupational Exposure Limits

Ingredient Name OEL United States OEL Canada QEL Europe
Mineral Oil ACGIH (United States). TWA: 5 mg/m® EH40 (UK) (Europe, 2002).
TWA: 5 mg/m?® STEL: 10 mg/m® TWA: 5 mg/m® 8 hour(s).
STEL: 10 mg/m®
OSHA (United States).
TWA: 5 mg/m®

9. Physical and Chemical Properties

Physical State and Appearance : Liquid. (Clear.)

Color : Amber. (Light.)

Odor : Pungent. (Slight.)

Specific Gravity : 0.964 at 15.6/15.6°C (target).

Solubility : Insoluble in cold water.

Viscosity : 7.17cSt at 100°C (target).

Flash Point : Closed cup: 85°C (185°F). (Pensky-Martens. Minimum)
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[10. Stability and Reactivity

“tability : The product is stable.
Materials to avoid :  Strong oxidizing and reducing agents.
Conditions to avoid :  High temperatures, sparks, and open flames.

11. Toxicological Information

Routes of Entry : None known.
Target Organs . None known.
Acute Effects
Inhalation . Inhalation of oil mist or vapors at elevated temperatures may cause respiratory initation.
Ingestion :  Not determined.
Skin Contact :  Non-imitating to the skin.
Eye Contact :  Norirritating to the eyes.
Chronic Effects
Adverse Effects : Not determined.
Carcinogenic Effects ¢ Not classified or listed by IARC, NTP, OSHA, EU and ACGIH.
Toxicity Data
Ingredient Name Test Result Route Species
Not determined.
Other Information :  Not available.

12. Ecological Information

Environmental Hazards :  Not classified as dangerous for the environment according to EC criteria. Based on calculation.
Znvironmental Fate :  This product contains components which may be persistent in the environment.
Germany water class : Not determined.

13. Disposal Consideration

Waste Handling and : Waste must be disposed of in accordance with federal, state and local environmental control regulations.

Disposal

[14. Transport Information

Classification regulated.

Regulatory UN number | Proper shipping name Class Packing Group Label Additional information
Information
DOT NA1993 Combustible liquids, n.o.s. Combustible] Il -
Classification (Sulfurized olefins, petroleum | Liquid.
distillates).
TDG Not - - -

ADR/RID Class | Not - -

regulated.
IMDG Class Not - - -
regulated.
IATA-DGR Not - - -
Class regulated.

Notice to Reader
The above transport information is provided to assist in the proper dlassification of this product and may not be suitable for all shipping conditions.
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15. Regulatory Information

“U Regulations

Risk Phrases : This product is not classified according to the EU regulations.
Safety Phrases : Not applicable.
US Regulations : No SARA 313 chemicals are present above the reporting threshold.
: SARA 311/312 MSDS distribution - chemical inventory - hazard identification: Fire Hazard
State : California prop. 65: No products were found.
Canadian Regulations
WHMIS (Classification) : Not determined.

International Inventory Status

United States : All components on TSCA Inventory
Canada : All components on DSL

Europe :  All components on EINECS

Japan : All components on MITI or MOL
Australia : All components on NICNAS

Korea :  All components on ECL

China : All components on IECSC
Philippines : All components on PICCS

16. Other Information

PREPARATION INFORMATION

Validated by _HS&E Department (Tel: +1 804 788 5800) on

6/3/2004.
Version 1
Date of Printing : 6/3/2004.

V7 Indicates information that has changed from previously issued version.
Notice to Reader

This information and these recommendations are offered in good faith and believed to be correct as of the date hereof. Information and recommendations are
supplied upon the condition that the recipients will make their own decision as to safety and suitability for their purposes. No representations or warranties, either
expressed or implied, of merchantability, fitness for a particular purpose, or of any other nature, are made with respect to the product or the information and
recommendations. Afton makes no representation as to completeness or accuracy. In no event will Afton be responsible for damages of any nature whatsoever
resulting from the use or reliance upon the information and recommendations.

ADDRESS CONTACT INFORMATION

In the United States and Canada:
Afton Chemical Corporation

500 Spring Street

Richmond, Virginia

USA 23219-2183

Telephone number; 804-788-5800
In Singapore:

Afton Chemical Asia Pacific Company
111 Somerset Road #13 - 03
Singapore 238164

Telephone number; 65-6732-0822

In Australia:

Afton Chemical Asia Pacific Company
Level 9, 20 Berry Street

North Sydney, NSW 2060

Australia

Telephone number: 02-9923-1588
Business Hours: 9:00am - 5:00pm

In Europe:

Afton Chemical Limited

Euro-Tech Centre

London Road, Bracknell, Berkshire
RG12 2UW, England
44-1344-304141

in Japan:

Afton Chemical Japan Corporation
Sumitoma Fudousan Sanbancho Bldg. 5F
6-26 Sanbancho, Chiyoda-ku

Tokyo 102-0075 Japan

Emergency phone: 81-3-5210-4890
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HIiTEC 403 Performance Additive MSDS no. H403

HIiTEC is a trademark owned by Afton Chemical Corporation or one of its subsidiaries.
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HIiTEC 410 Performance Additive MSDS no. H410

HiTEC is a trademark owned by Afton Chemical Corporation or one of its subsidiaries.
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HIiTEC 484 Performance Lubricant MSDS no. H484
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HiTEC 509 Performance Additive MSDS no. H509

HIiTEC is a trademark owned by Afton Chemical Corporation or one of its subsidiaries.
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HIiTEC 510 Performance Additive MSDS no. H510

HIiTEC is a trademark owned by Afton Chemical Corporation or one of its subsidiaries.
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HIiTEC 511 Performance Additive MSDS no.

HiTEC is a trademark owned by Afton Chemical Corporation or one of its subsidiaries.
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HIiTEC 514 Performance Additive MSDS No. H514

HITEC is a trademark owned by Afton Chemical Corporation or one of its subsidiaries.
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HIiTEC 521 Performance Additive MSDS no.

HiTEC is a trademark owned by Afton Chemical Corporation or one of its subsidiaries.
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HIiTEC 543 Performance Additive MSDS no.

HiTEC is a trademark / i i  of i idiari
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HIiTEC 559 Performance Additive MSDS no.
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HIiTEC 567 Performance Additive MSDS ne. H567

HIiTEC is a trademark owned by Afton Chemical Corporation or one of its subsidiaries.
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ETHYL CORPORATION

MATERIAL SAFETY DATA SHEET

Emergency Telephone Numbers
(800)403-0044(US & CANADA)
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HiTEC 614 Performance Additive

P\ Afto N Material Safety Data Sheet

MSDS no. H614

HiTEC is a trademark owned by Afton Chemical Corporation or one of its subsidiaries.

1. Product and company identification

Product use Petrochemical industry: Detergent

Date of issue/Revisions 11 March 2008

In case of emergency - Chemical

1-800-403-0044 (US & Canada)
1-804-648-7727 (International)
32-2-507-20-64 (Europe)
81-3-5210-4890 (Japan)

Manufacturer / Supplier

Afton Chemical Corporation
500 Spring St.

Richmond, VA 23219
1-804-788-5800

In Japan:

Afton Chemical Japan Corporation
Sumitomo Fudousan Sanbancho Bldg. 5SF
6-26 Sanbancho, Chiyoda-ku

Tokyo 102-0075 Japan

Smergency phone: 81-3-5210-4890

Afton Chemical Limited
Euro-Tech Centre

London Road, Bracknell, Berkshire
RG12 2UW, England

44 1344-304141
msds@aftonchemical.com

In Australia:

Afton Chemical Asia Pacific Company
Level 9, 20 Berry Street

North Sydney, NSW 2060

Australia

Telephone number: 02-9923-1588
Business Hours: 9:00am - 5:00pm

2. Hazards identification

Notice to reader

Afton operates a world-wide system for hazard communication. Some hazards shown in Section 2 may apply to non-EU countries and may not result in

classification and labeling in the EU. Please see Sections 3 and 15 for country specific classification information, and Section 11 for additional details.

Europe:  The preparation is classified as dangerous according to Directive 1999/45/EC and its amendments.

Australia: Classified as hazardous according to the criteria of NOHSC and not classified as dangerous goods according to the ADG Code.

Primary hazards and critical effects : WARNING!
CAUSES SKIN IRRITATION.

Environmental hazards : Not classified as dangerous for the environment according to EC criteria.

Hazardous Material Health
Information System Fire hazard 1

(U.S.A)
Reactivity 0

3. Composition/Information on ingredients

Note: see section 8 for occupational exposure limits and section 11 for LC50/LD50 information

Substance/Preparation : Preparation

Ingredient name CAS no.
Mineral Qil Mixture.
Calcium long-chain alkaryl sulfonate 115733-09-0
Calcium formate 544-17-2

Notice to reader

¥* See Section 15 for information concerning WHMIS regualted ingredients marked as proprietary.

Cone. (% w/w) EU Classification WHMIS
Regulated?
30-60 Not classified. No.
30-60 Xi; R38 Yes.
1-49 Not classified. Yes.
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4. First aid measures

‘nhalation : If inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen. Get
medical attention if symptoms appear.

Ingestion : If affected person is fully conscious, give one glass of water to drink. Never give anything by mouth to an
unconscious person. Get medical attention if symptoms appear.

Skin contact ¢ In case of contact, immediately flush skin with plenty of water for at least 15 minutes while removing contaminated
clothing and shoes. Get medical attention immediately.

Eye contact : In case of contact, immediately flush eyes with plenty of water for at least 15 minutes. Get medical attention
immediately.

5. Fire-fighting measures

Extinguishing media : In case of fire, use water spray (fog), foam, dry chemical, or CO2.

Fire-fighting procedures : Fire-fighters should wear positive pressure self-contained breathing apparatus (SCBA) and full turnout

gear.
Hazardous decomposition products  : Decomposition products may include the following materials: carbon oxides (CO, CO2), sulfur oxides (SO
2, SOs etc.). Some metallic oxides.

Flash point :  Closed cup: 150°C (302°F). (Pensky-Martens. Minimum) Open cup: 178°C (352.4°F) (Cleveland.).

6. Accidental release measures

Personal precautions : Immediately contact emergency personnel. Keep unnecessary personnel away. Use suitable protective

equipment (section 8). Follow all fire-fighting procedures (section 5).
Environmental precautions  : If emergency personnel are unavailable, contain spilled material. For small spills, add absorbent (soil may be
and clean-up methods used in the absence of other suitable materials) and use a non-sparking or explosion-proof means to transfer

material to a sealable, appropriate container for disposal. For large spills, dike spilled material or otherwise
contain materia! to ensure runoff does not reach a waterway. Place spilled material in an appropriate container for
disposal. Minimize contact of spilled material with soils to prevent runoff to surface waterways.

Note: see section 1 for emergency contact information and section 13 for waste disposal.

7, Handling and storage

Handling :  Avoid contact with skin and clothing. Wash thoroughly after handling.
Storage :  Keep container tightly closed. Keep container in a cool, well-ventilated area.

8. Exposure controls and personal protection

Engineering controls . Provide exhaust ventilation or other engineering controls to keep the airborne concentrations of vapors
below their respective threshold limit value.

Personal protective equipment

Respiratory system : Use appropriate respiratory protection if there is the potential to exceed the exposure limit(s).

Skin and body ¢ Where contact is likely, wear chemical resistant gloves, a chemical resistant suit, and boots. Additional body
garments should be used based upon the task being performed.

Hands ¢ Use chemical resistant, impervious gloves.

Eyes : Safety glasses with side shields. Goggles with a face shield may be necessary depending on quantity of

material and conditions of use.

Occupational exposure limits

Ingredient name OEL United States OEL Canada OEL Europe OEL _Australia
1) Mineral Oil ACGIH (United TWA: 5§ mg/m?® EH40 (UK) (Europe, NOHSC (Australia,
States). 2002). 2003).
TWA: 5 mg/m? STEL: 10 mg/m? TWA: 5 mg/m® 8 TWA: 5 mg/m® 8
STEL: 10 mg/m® hour(s). hour(s).
OSHA (United
States).
TWA: 5 mg/m®

9. Physical and chemical properties

Physical state and Appearance : Liquid. (Viscous liquid.)

“olor ¢ Brown. (Dark.)

Qdor ¢ Pungent. (Slight.)

Vapor pressure ¢ 0.22 mm Hg at 70°C.

Density ¢ 0.938 g/ecm®

Specific gravity ¢ 0.94 at 15.6/15.6°C (target).

Solubility ¢ Insoluble in the following materials: cold water.
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Viscosity : 400 cSt at 40°C (typical).
16 ¢St at 100°C (target).
Auto-ignition temperature :  Not determined.
lash point : Closed cup: 150°C (302°F). (Pensky-Martens. Minimum) Open cup: 178°C (352.4°F) (Cleveland.).
[10. Stability and reactivity
Stability : The product is stable.
Materials to avoid : Strong oxidizing and reducing agents.
Conditions to avoid : High temperatures, sparks, and open flames.
11. Toxicological information
Routes of entry : Skin, Eyes, Ingestion, and Inhalation.
Target organs . Contains material which may cause damage to the following organs: skin.
Acute effects
Inhalation : Inhalation of oil mist or vapors at elevated temperatures may cause respiratory irritation.
Ingestion : Not determined.
Skin contact : lrritating to skin.
Not classified as a skin sensitizer. Based on test data for this or similar products.
Eye contact : Non-irritating to the eyes.
Adverse effects :  Not determined.
Product/iingredient name ACGIH IARC EPA NIOSH NTP OSHA EU

Not classified or listed by IARC, NTP, OSHA, EU and ACGIH.

Toxicity data
Product/ingredient name Result Species Dose Exposure
HITEC 614 Performance Additive LD50 Dermal Rabbit >5000 mg/kg -
LD50 Oral Rat >5000 mg/kg -
Other information :  Not available.
12. Ecological information
Environmental hazards :  Not classified as dangerous for the environment according to EC criteria. Based on calculation.
Environmental fate :  This product contains components which may be persistent in the environment.
Germany water class HE
13. Disposal considerations
Waste handling and :  Waste must be disposed of in accordance with federal, state and local environmental control regulations.
disposal
14. Transport information
Regulatory UN number |Proper shipping name Class Packing group Label Additional information
information
DOT Not - - - .

Classification  [regulated.

TDG Not - - - .
Classification regulated.

ADR/RID Class [Not - - - -
regulated.

IMDG Class Not - - - -
Fegulated.

IATA-DGR Not - - - -
Class regulated.
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